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i^^^^<y h 1 0 comv^^RV^Ikii^m^^n^^nm^^^ y h 1 2RU^m^^ 
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5^ h 1 0(Dmi^Wj^. ^mz.^m^=^=^y Y 1 SStl^lI^^^^ri-:^^/ h 1 0(7)ig|^ 
^tb^^ttgft^^^(7)riJ^^^^-i5' 2 8 A~2 8 n^O^gfl^^tb 

^bmg|5^::^5' h 1 2(D-^^ ^ d 4^ 2 4 f*, ^ — if ^jHI;^ L^^^V^f- i/ 

o (dill mi- So *fcccD;<7 7< ^ 2 5 j^lS<^t^^&iS^L> #fetT.fciii«^^t 
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5/ b 1 1 A~ 1 1 D^^m 1 3 A^mW)ir^mi^^t\^h^m^^=-y Ml A~ 
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m^3 2 BRXJ^aiU3 2Af)^hfi:^. ^:^y Vmm^^<^ — :y3 1 (Dme^M^^ 

^i.xz.(Dmm(D'f^m(Dm^. ^mmm^^<'^—i^3 2(Dmei'mmt.m^m:m 
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3 1 A(DM^lll ^'^mm^^<'^^^^^ 2 {Zl^SltSa^PS 2 A«7)i^$H2 

-efc§m'a'{-tt^ ::<^|214 (c) o j; 5 (-^i^^^^^^^ b 3 (7);f3iCffi7L3 B^^rb 
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r^^m^=-y h 3(Dmum^<^—>'i^&^^^x^^y h ^ ^ -y h 2 (d =1 h ^ 

2 0 (ID 2) 7!>^^m^=^^y h 3 7!)^^lEfj:-h(DX^^7f)>'^:d^^mm\^. ^jEfj:^(D 

^(D[iac£b^>^ — V (it^l^. 2^^^5^^(^^^^X^t>^V^) 4 3 ^t^its— 
yV^if-yy2(Dn^^'f^\tLm.\^^%i(0^y^^:y^AA^W.n iMM^. 2^ 

4) {dj; 19 t*<Di$' 5'^-feVi^4 4^SJfJEE$ti.fc;e)^{3lJ:oT->2 5/ hn^'^' h 2<D=i 

^ bn — ^ 2 0 ;a^^^(7)i5^ig^::^ >;/ h 3 f>^y^^ti:^(DX^^f)^'^t^^W^\^. ^lE 

t bT^IS^^^tLfcMifiyN"^-^ (^^ftijm]t£ljyN°i5'-i/3 2) $rjiffi-r'5J:5 

(Dx^^\^. ^m.'mm^^^^-i^3 2 ^ bTEiE^^$ti.fc04^:!^x^^i'(^^^)i^^j£ 
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(2-1) -4^mm(Dmmi^J^?>^^^y hiy:^y'J^5 0(Dm^ 

tLl^gP^L- >y h 5 4 A~ 5 4 D^Sigl^^^^ ^ jfcj^^ h 5 3 (7)Htfiffi 

^S.t/^^^gPiCl^tt^'tl.gB^P^^^' h 5 5 RXim.m^^^^y h 5 6 

?^*n:7T>'^^bT±©5 3 A^U^^TffiS 3 B P 5 3 AX^tJ^g^ 

MP5 3BX (0 9) ;^S?f^^$m:v^S„ ituiCl j; "9^5^ hi=^/i<5/ h 5 1 -Cfi, 

Ti^(Dmmiz}t^\:^x . 5 3 Bx^^ibm.Ai.ti^n.^mi^^^==-^y h 
5 3 (Z)f^^^^bT#^p 5 3 Ax^^h^^Wpm-r^x^ i^L^x. ^mMi^u^ 

*^c|§l 9 ici^-r J: 9 h 5 3 C>Tffi5 3 BlM, ^ ^f*: 
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5 2 cDi^^^|^g|5 5 2 A ^^2/ b t3 7}^ 5/ h 5 1 (Dmm-^W-^WO <t 5 i-M-frfcifi 
, ^^^|s:^ij^i/^:7.c— ;=^*|5 5 8 c^)^i^gp 5 7 {^1^ bT^^#J^ ^'iS' 37 — 5 
0(D^i^gP5 9^^lf 5 J: =i^i5^^^^*:5 7 A, 5 9 Al^drT^mM^^ 

iCl^^^-frS <!;^}^it-a'^l«gP5 7 B, 5 9 BW\±Xmitm^^m^^^ ^ 0 

(2-2) n^^5/ hiX^^T^i^ 5 0(7)|^gP#|^ 

i-em 1 0 Tjt'^y h v'::^7^A 5 0 (;i^3V^T> h t3 7}?5, f 5 1 (DM 

f 5 3 rco-<5^ fa;!}?-/ h 5 1 ^i^(Dmi¥^MWir^ =1:^ b n 

— ^ 7 0 , ^ 5/ h a h 5 1 (DmtlM. ty-^^^^y^V 7 1 , ^<yy^V 
-fe 7 2 ^t/Bir 7 3 ^5 F*3§|5-fe 7 4 i^i^ 8 0 RXJ^ 

f*: (0^-i±-r) i^^m^fix\^^^mm^rir9J>>^m^m'rmnmwi^7 5 ti)^ 

Si-SCCD (Charge Coupled Device) :^ "7 7 7 h ^ 
^ ^y^^l^-^7 8 rpj {c:+g^-r-5>^t°-;«7 7 9 t ^^5^ti.^tt^:£{Sr« 

$ f3}-#fl^^^-2/ b 5 4 A— 5 4 DCOM«R^^^> ^W^P^^::^ 5^ h 5 4 A~ 
5 4 D^D«)ll^^$:gB^r^ 2^ h 5 3 5^ f 5 5 RU«ill^flsS|S^^ 

>y h 5 3 OjgMg|5^> M-a«i^^m^^= 5/ h 5 6 5^ h 5 3 OjglS 
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$ f5{-fl^f*:g[5^:=^ 5/ h 5 3 c7);2|s:|^#J-< 373.— ;^|H5 5 8 \-±^ M-g^ir^i^ 8 o 

23Lt>^_h3ziiL/c^gE^5 7 ■^^^mn%^f\^. m%^mni5 7 ^^\if3 7 ar 
um^mm^5 7 B7!)^hm^^nx\^^^o cK^^s-^-t^-f-s ^m^=^^yh 
5 2(DiJi^^#j>r i^^:7:n-;^^fP6 0 t(5o*^^t»tii^^^tfc}b, ^m^m^^^^^m 

^ttift-^s 1 5 t LT^^' hn-^ 7 0 (ciiltHi-^o 

n^hn — ^70(^, iJ' n ^J^V 7 6 , C C D ;^ p« ^ 7 7 , 5/ ^ir 7 

8, ^^5/7"y-fe>'1^7 2, m-^l^'t7 3RU'^^-t:y1)-8 0 h^^^^ 

m^s 1 0, mmm^-s 1 j±;^^mm-^s i 2, ^^-^^y^fi^wm^s 1 
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^/croo^rii/ hn — ^ 7 0 j^^^id^ECCTBf^^^^^ft-^S 1 6 ^^^.f— 
7 9 ^ l^X V m%^^m^-s i 6 \z.^-5<^p:^^m^\i^ti^'^fz. 
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Random Access Memory) ^O^^IStip* ^ U f>fl|^!fe $ ti/ 
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1 1 (^^-r J: 5 (^«/*^tLTV^So 

^i^m^ y ^ — ^^"^5 8}c:^oV^T. ^^§15 5 7(D=i^^i^ ^^#:5 7 A-^^ 
^i^iffi^^Al ~A4;5S^m-t-5 aij^^^ 3 Ji(;i*3lt5^i^«^A3 

mM^-r 6 , MMy^^h 7 Rum^y^ i^i^ 8 (D^m^^i^^A 5 --a 8 

9At^i^m^ l^^y^^—:^ 5 8C9^g^^5 7\Z.WL\-^^f\^f^^^^ ^^W-^ 7 A 

hii^i^^x^frLh^ ^ ^^^^^^*^^7A^ 5 9 Ai^dr-er— 1 , 

2, Wl-^y^ 3R-(ym^y4 4 co^^^M^S-^a i ~A4^^i^j^; 

-rS#^-r 5~L 8(7)^?^S^A5~A8 i LT^il-r So 
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(2-3) ba;K5/ ^ 5 1 (omm • ;*:tg}c:jtc;;cfcfT»)*?i. 
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mi 2 i^i^-tx 9 {-^ -^5/ hnxj^'-/ h 5 1 (DnW}^f^i^mir ^ =1 hn— ^ ? 
^mm-r^mm • *t6^7=v^gi5 91. ^t^-^ ^i^A;^j^sgp 9 0 m^mi^m^m 

1 (c:fTtb^^Ji.^-a:'5^^»1^«gP9 3 . mx^iZ.^Ti^=^^=^ — ^ 5 4 AA, 
:i<Z)m'^ir>'f-A;'3^3®gP9 0 fi, -v'^ u xJn ^ 7 6 , CCD;^7p<^77, ^ 

w^ft^s 1 0. B^m-^s 1 1, ffi;^itwm-§-s 1 2. ^^^yy'vm&^mm^ 
mmmD 5 i^xmm • *tg^7=v^§p 9 1 Rxinm^mmm^ 9 2 {^iiiit±ji-So 

B,fls:^{cHr>'i^A;'j^agP9 0 fi, -^-T n ;^^ 7 6 ^-^x. bHS^^ft^ 
9 2 (dii^-r So 

*fc-lr:/ihA;'3^a^9 0 C CD;«7^ ^ 7 7 ^t^SM^ft^^S 1 
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iat mx-htif' (#fe^nfci)j tmmi^x. mmmmi^^^'idtmmmmnu 
■7=vp§p 9 1 RmWi^'^mmW' 9 2 dii^-rs. 

$ f3(cir^-i^A;^^SgP9 0 tt, ^-fe^-y- 7 3 ;5^b^x.?3tbSB^^Hi{t-^s 1 

9 1 ^tJ«tT»J^^a«^fP 9 2{>lii^i-§<, 

^^fP7 5;?)^b^^ffiLfc^>:7^— ^^^>^'|t^D 2 f^l^-^V^T. ^Jl^^^r^-/ b 5 2 

9 2 (;iii^-t-'5o 

i^'lt • *tg^7=V^^H5 9 1}*, 013 (;i^-r J: 5 ^^co^^i Lfc^'lf ^^Vu- 
t LT(7)1f«J^:^5/ M 0 0 A~ 1 0 O C-e/^a£;$:'ltS!jl¥ 1 0 0 . ^^OM 

iz: Lfd^^^T^Vl^^ LT(7)g^C*^:::^ 5/ h 1 O 1 A~ 10 1 C X fi: ^^W^i^l^ 1 
0 1 <^^c:oV^T<^^!l^^^■^°^p«— ^5^^^:^ hn — 770(D7«^y 7 O Af*3}ciWLT 
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tfibn.^ 5/ h 1 0 0 A— 1 0 0 Cf^. tf Kj(^iS-^V^^^Jx.{^ 0 ~ 10 0 W-^/l- 

m^M^ tm^t-r^mw)^=-^y moo a— i o o ccD^m^m.^^t^'^^ ^ ^ 

1 0 ico^-^^c^^^^' h l o i Afi r^tS^cj i v> 5 ^5K:=£r:^ 
h 1 0 1 A— 5 1 cti, tfS!j^^5^ h 1 0 0 A— 10 0 c irl^tll- 

1 A~ 10 1 CO^g^^ia^-^t^-arS rcbi^j;>9^5/ hn;J<-/ h 5 1 (D^m(D:ik 
^r:^ 5/ h 1 O O A~ 10 0 CS.tJ«^5j^^^ h 1 O 1 A~ 10 1 C(DB^&^^th 

1 0 0 A~ 1 0 0 c(D^^i^^%mm^%^-^^^^k.\z.^'om<'^(D^m^^'^-t'^ 
^mLfc^cjjt^-^/ MoiA~ioi oco^^-^mmmz-u-^^^^ 

Jt^iiitfBD 6 t i^xnm^mmmn 9 2 };iiiitH-r 
^ ^ ^-e^tt • *tg^7=v^^ 9 1 s^t*sb# 1 0 0 (D 9 'hpjfm<Dmm^=^ 

>;/MOOA~ioo c|^ifc<lr+@Sffi]flfiJ6^Xf*+aa*iJM6<J{c:*S^b. ^^*^-^L 
fc'|ffS!j^=?/ h 1 0 0 A~ 1 0 0 c<7) 5 ^<7)'|f tlj^— 5^ h 1 0 0 A~ 100 
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ccDms^^mt^"^^ ^tii<imzxm:^(Dmw}^=^^y moo A~ l O O C 

1 4 (ciTj^-rJ: 9 (-> mm ' ^m^T^^^^d lit. r^ti^L^j 'IffWj 

5/ h 1 0 0 A t 19 J 'If 5^ M 0 0 c i ^taa«]$ij6<j}^*g'a'-r 5 ^ 

^r{c:j;«9. ^— !f {^#i?)T t> bofc i: t r^nb^j tf »J^^ 5/ b 1 0 0 A 

5/ h 1 0 o C(7)3^^^s;i^^ < ^1^ r?^i9 J tfiijjL- 5, h 1 0 0 co^i^m 

*:^ci^1f • 7|s:tg^^VHH5 9 1 fi^ r^L^J IfWj^:::^^/ h 1 0 O B ^ r|gl9j 

tf M 0 0 c ^ ^^:s.mmmz.i^^'r ^ ^-if jcnn^^tb/c 

b^j '|fSt)^^5'M 0 0B(7)3«^'^^t:$-ti:S J;9^^4^liSMt*^D5;ei^#t|& 
^tLTv>/^<T^. r^,«9j tf»i^=^5/ M 0 o C(03i^^s:^ct < ^(cJ^? 
bTS^};i r^.b$j '|-flft^:=^5^ h 1 0 0 B<D5it.^^Ji:k:$-tir5o l^ilfci^'lf • 
:*:tg^-r/^^9 1 f*. r^Nb^j tfSft^^^y h 1 o 0 BcD^Si^^S;^:^ < /^S 
St^ r^^L§j 'If®)^^?/ M 0 0 B.z)3M^s;;^^< /^sr ai{^^£;bTgf<S}vi r 

m.'Oi '|-f®j^=5/ M 0 0 C(D3«^lt;K:$^i:So 

^ f>{c:i^'lf • ;2|s:tg^-7=Vi^$P9 1 fi. If fb^:::^ 5/ b 1 0 o A~ 1 0 0 CRdr^^S 
-a-bfc^-^tl^^}^. S;*:^3RS¥i 0 1 05 *>MM(7)t^5jc^^5^ f 1 0 1 A~ 1 

0 1 C|W|±^+ea^ftflJ^X(*ffi£$ljm6^{-l^'^b. ^^^'^bfc^*^::^^/ h 1 
0 1 A~ 10 1 C(0 0 'h~')jO:>'^i^=^=-y h 1 0 1 A~ 10 1 C(D3^^^^>fli$ 
^^h. ^^\Z.)^>.y:.xmj5(D^i^=^^<:; h 1 0 1 A~ 10 1 C<D^^;0S^^b-r5 
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h^^-^y h 5 1 strife, m^l^ ^m^f^^^^t'i f£t^(Dn 

fetbT%. ^mnm^mD 7 ^^T^-r^^y bn:?}?-/ h 5 1 (Dnwii^Jt^zxm^^^m 

1 0 0 A~i 0 0 C(Dmm^. hn^vy h 5 1 <?5ffS!)&^-rfTii)'lf 7 i 

t^ii^^atf#D5 i^K(c:#itib^-5' M 0 0 A~i 0 o ccD^^m^mw.^^ 

Sfcfc(^)54i^'lt^D 8 A~D 8 C^^^-t^^1kM^W.m^l 0 5 A~ 1 0 5 C% 

^f\^^nm^i^. m%^ikm.mmmw[.i o 5 a~ i o 5 cf)^h\i^ti ^i^^^k&'m^'o 

8 A~D 8 C\Z.)^^\^X^^Wi^=^y h 1 0 0 A~ 10 0 C(D^&^^fh^f\.i^^ 

h 1 0 o p^cDm&^mM^^^—:}]. i^h7f)^(Dit^^mn^{^m^Mxhf\^x^ 

5/ h 1 0 0 A(D?S^^^^b^-ar7'cSV^o 

i§*(D-^>;/ h5 1 (7)fT»J^^-rfTSIjt*fRD 7 L/^;^5^>^.|fi^,^- 

5/ b 1 0 0 A~ 10 0 ccom&^^'^-i'^ i t ^ Mx.f^fRr^>;ei^(??:$':=<.i5' ^ 

H^t-, • ■^m^^f^vn 9 1 f*. ^^^^ 5^ h 1 0 1 A~ 101 C(Z)#-^ 
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=^:=-y M01A~101 (Z(Dm.l^^^f\.^f\,mWL^^^ ^0 {^/^$;HTV>5o 

J^±. xE^/c j; 5 i-5^SJtl^Mm 1 0 5 A~ 1 0 5 cf*. wmMmm.^^'BL 
IBD 8 A~D 8 C^^fifeL-rffi;^i-S J; 5^ceS@^-efo<9. '^m^^'y 9^—^ ^-<-y 
7]< 5^ h 5 1 5 V ^'|■4^&(Z)-< h a /}f h 5 1(7) J: 5 ^ h 13 7}^' 5/ h 5 

EI 1 2 \z.^\^x. r^m^'^mm^ 9 2 1*. :(^slf^at*lRD s^tj^^-it • i^m^ 

•So 

v>sj t v> 9 b s T 5 (cM^-rs— r^-cv>-5j ^ 9 >^-7^— h s t 
^v^5;^■7"— hST4 {d^^i-^o ^co J: 9 (cirtbfjv^T^— h s T A'BLV^y-'r — 
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D 6 7!>^^ir^W}^=^ 5/ h 1 0 0 A~ 10 0 CRXf1^^:=t-=^ 5^ h 1 O 1 A~ 10 1 

•S o 

' ^^i^WMnT^ 6 tb^:i^ M O 0 A~ 10 0 Cl^X3W^^^~ ^ Vl 

0 1 A~l 0 1 C(Dm&<Do1b. m'&<0=^=-y h <Z)?^S;55Bff^CDRI^it^^X.T 

100 cRTJ«^5R^— 3/ h 1 0 1 A~ 101 cco3^^}c^£:CT^/ceS>5>-7^— htci 
Hiric^(^r>^;5s^bm^tb. ;^»^oig'it • ^tg^^^tf^D e r^t^j 'itsb^ 

3 (ci^tH-r-So 

*fcfT»)^^a«]^9 2«, M;^«'i<^Hfr}-^<^t>b/5s^bi±s$n. '^^o 

b. itT.^^^S#1^#l^9 3 icli^tH-rSo 

$ f>{cfT»j;^^^#l^9 2{*, ^J^f^S(^Bul-^<7)t>?>;^s^bW$ti.. -h^^ r 
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' ^mikmMnr> Q 7!)^^-rmw}^^ y mooa~io o cRifm^^=^y h i 

0 1 A~ 10 1 CO5^^C0 5 -^RffM-T)^;:^ 5/ ^0?t^^-S'^V^T. jl#3fe(7) "7^ 

^it^D 6 ^Mtf • ^tg^^S'iw^D 6 ^nm^^mm^ 9 2 {i#t^ 

^(Di^mi^^^^X. r^^S@<z)Hff{^SbSj ^V^5^f^^^filtf#D 5;iS#t 

mi 2(^:^ov^-c. mmm^mmu9 sn. nw}^'^mmu9 2f)^^mm^n^ 

nm^-^mmB 9 i^m-3\^^xm^(Dm^:^^hik(Dm^i^M^^^?>f'ib(Dm^m 
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S o 



^(Df^-tfat)^ J — KNODEi ~NODE5 ^^WfpJT — A R C i~ARC 
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9 7!)>^-rm^^?>^%^§^l^M}t^ir?>y~-h^NO-DR, —NODEg t^f^^X 

^r&]T — ARC 1 ~ARC io^f^^(-t«^^'^c^;5Sbm^(^/— KNOD 
El —NODEs ^^^>i$kc7)y— KNODEi ~NODE5 i^MS^Sg^^^L. 
^I^^^Ufc^iiS±(^fe§/— KNODEi -NODEg ^m^i^m^ir ^ ^ t 

So 

KN0DE2 (cifesm^. r-r^nj tv^5^Tl«I^^'lf^D9^s#t^^;}^^^, r 

^-ht-sj ^ v> — knode 2 r-ft^sj ^v^5^^^^i"y 
— KNODE 5 --fiiic^s^Brtg'Cfes ^ ^ ^^ijffl LT. ^•i-t>n] ^v^5^^ 

s^'if^D 1 0 ^mmmm^ 9 4 (^^x.So 

^th^t. r^-ti:§j tv^5 KN0DE2 rfe6<j tv>5/— KNO 

5 4AA^ ~ 5 6 A^ ^.Ptb^-lirS/cJ^JCDffilJt^pjt-^S 2 0 ^4fe^L. ^tt^T^ 
— ^54AA^ ~56Aj^ {>li||j±S LT ^ ^ ^ ^ — ^ 5 4 A A ^ ~ 

5 6 A^ ^mWi^^^:Lb\z.X 19. M3^^5/ h 5 1 (c:^Mcot!jf^^=ft:b-& 
S J: 9 \^ti:^fhX\^^o 
(2-4) R T 1 

^[^{^l^fT)'-^-/ ha/}? 5^ h5 l|^(D=3:/hn — ^70«, 5/ h 5 2 
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2KmAy-v. ^m^=^^y h 5 2^(D^mm^ i^'?^^—:^ue of)^m^^Rxfm 

o 

r CC)><.7^5/::?"S P 2 (c:*5V>T. ^ :/ h n — ^ 7 O fi, n^^^^^7!)^^^hn^(D^ 

s p 4 i^*5^^T^!^^^^^tf f6D 1 (ei-^^tbSBf^^btf ^^)5?^-rSc 

ggv^-r^ii/ bo — ^ 7 0 :^7=-5^::7"s P 5 (ciiJoV^T. ^^i9:^'ltfRD l 
i^th^^m^^^i^mi^ti'ik. :^y^yzfsp 6\<imAyX\ mp^^^:=-y h 5 3iH 

-To 

;^>CV^-C::l V h n — ^ 7 0 >^ 7^ ^ S P 7 ^^Ji^-C^ ^mB^^7 5^^hm 

s p 8 {;i*3V^T. _hKliLfc>^7^s/:7"s p 4St/:^7"5/:7°s p 7 (7)f^::^(7)^^*t^ 

5 2;5S-<5' bn;3f 5/ h 5 1 {C^J- LT^^-r t LTIE^(Cl^^iiE$tbfc^>(D-t? 

,fc§r^^Mf*b^ ^ ^ =1 h ^ 7 0 s/:7"S P 9 {^jiAyX\ ^ 

--if(7)f!j$^^tt(:::»':5< ^ 5/^-irv1h7 8 (7);^->'/:^:7^^^^^^ L./^;^s ^ r 

o 

i(7)>^-7^5/:7"s p 1 0 }c:*3V^T. =i f n — ^ 7 o rtux^tL/cj r 

R[l;^^tLfcij irv^ofci^tf (m 1 3 (c:ov>T_h3£l!Lfc|f Sb^:^ :y h 1 O 0 A~ 1 0 

o 
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::<z)f^=i:/ hn — ^ 7 0 fi, y^T^^/^s p 1 1 }^:ii^T^ m.^(D^^(Di(^mi^ 

m^^-^y h 5 2(Dmm i:Lj;c:^zr'y-<y:t—^:y:^-]^mi:>2co 
51^ Lfc^. 5/ P 1 3 fCliitPo 

::^=^y V 5 2f)^^^y b n .-^ 5/ h 5 1 id^?]- LT^^-T S i: \.XlEm^%%U^f^ 
^i:f}^^fz.-h<DX^^^t^^\.X^K> . r(7)<t t ht^ — ^ 7 0 fi, 

s p 1 4 }c:iiAy-e> yfiE^'mx^^'^^mi-r^^\t^-^M^m\^x. ^m^pm 

^\z.^^<=^^^:^\i°-t> 7 9 ^i^X^xmti^'^fz.m. :^'rv:fs P 1 3 (ciiitp 

o 

Z.<Dy^^ ^yZfS P 1 3 i^:}oV^T. =1 h n — ^ 7 0 f*. T^^:^]^ — ;^ 

§P5 8 F^Oiji^-a'-fe^'f-S 0 (Z)^|±J^^li^^mL/^;65^,, ::<.X5':7°S P l 5 (^il/y 

;n(7)v^-7"^;/::^S P 1 4 {c:ioV^-C#^l^;^^^#^>n7ti: =1 >^ fn — ^ 7 0 « 
. ±iliLfc;^7"5/:/s p 1 2\z.^\-^:b^m.=^=^^y V 5 2 (cij^;; CfciBttfcSfrSbrt 

5/::7^s p 1 6 \z.mhx^m^mmm^mmm.^T i stj^t-tso 

^ — 1f J:oT^^^::^5/ h 5 2t)^^v Vx^i^<y h 5 1 ^^b^^t^fc^^ Xf*^ 

^3^—;^^ 6 o t^iy hcryi^^^ h 5 1 (Di^M%^ ly ^ y =i^'- 5 8 i:<D^i^;05 

m^y'y^s p 1 i-m^x±mtmmi^^m^m'oM-r^ 

(2-5) *^iiSC9?l^^(7)K)f^^U«^;^ 
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^^^^5, h 5 2 ^^5/ haTjfo/ b 5 1 izmm-r^^m. -s-r^^^^^^ h 5 20 
y'^iyTv 7 i(Dnmmt7!>mmx^ i>^^^^t^nm.\.x. ^m^<yT 
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$ ?>{C^<7)-<5/ hP;?}^'-/ h5 1 ^^^::^5. h 5 2 |^(7)'lt^iSlt^ 8 1 {31 

S-^^V^T. hPf/K^/ h 5 1 lC:^#$tl.;^Ci51'^^:=^5/ h 5 2 7!)^^lEm^a'V h ^ 

2 ^^5/ b 5 1 (d^^bfcl^tc:, mi^^^=^y h 5 3 F^O'lf ^^^g|5 7 

mn2(D^^^h. mm^mm^mmD i Kmct'y<>'^—^i^:^mmr>2^mvi 

J; t). ^y ht2:^<^y h 5 1 <Dmm(DW}i^RmW)7!)mii^ t ^^J: ^ X 0 i^RV^^"^ 

(2-6) m<Dmm(Dmm 
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^t^m(Dmm^^mm (^^> m^. m^. ^f^mm^ ^m^^ti 
m(Drmf)^hfi^^)^mm^-w-m.r^\^xfj:^^m^w-n5 2A^mm \^f-m^ 

^•^^y b 5 1 co^^^}^^£;Cfci^M®i<^^i^^p"p 1 3 7 ^^it\.^f}.mm\^wtn ^ 

W-U^n 1 3 7 B, m^^^n 13 7 C^^V^U^^^^ 1 3 7 D:b^hfl r> . ^ (7^ 5 

mm. m^. ^^mm^^tn ^fx<mm\^x^^\^\ 

^iz.^h^xm^f:i-/)^. ^m^=^^y h(Dmm. m-^. urn. mm^^^. mmRnm 

J; 5 i-bTtj^V^ ^(Dm-^. m^m^^t VX(D-<^y h^^^y h 5 
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m.^•r^^^■^y<^ ^^^^mmmmt l-c*&^lt^3< j; 5 (;ibTt>^v\ 

h 5 2 rt(c:|§;it e>n/c:J^^#J>r ^iJ' :7;c— >!:^6 o ^y hvi^^y h 5 i rtic 

mm LT^>av^o 

5/ h 5 2 (c«t#fB|Ett^ 8 1 ^l^lt S r ^ < . 5/ h n 7K 5^ h 5 1 i: (Dm^U 

IBlt Lfc «9 . ^^^V K(LED:Light Emitting Di- 
ode) (Dm%^<d'—i^^m^'^nt-r^x 0 \z.\.x^^\^o 



35 



wo 01/32366 



PCT/JPOO/07592 



gp5 7, 5 9r^(Dm^^m^mmir^xoi^\^x-h^<. xu^i^m^i^^y:^ 
mmytAwmn<^^mi^^t x^xnhtL^tftAmitKm-^^^xmm^ 5 7.59 

^c;;C;^c^^:7;^— x'^^^tf^D 2 ^^^Vf^lk. ^m^^y ^—^i^ ^^^mD 2 (ci^ 
h 5 1 (D^mi^^^m=^=-y h(c:J:oT^^$tL/^v>J; 5 (-»}f^$-i^6 J; 
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i-PSb-r. ^^^^5^ h 5 2CO^^{IlJ^^i5':7:x— ^?H5 6 0^S^5/ hP/K^/ h 5 

1 b 5 3 p^co;*:^*:^!]-^ ^'i? :7 w-;;^ifp 5 g t ^i^$n^^;J)^ofcm 
(3) ^3(7)«0?J^ffi 

(3-1) ;$:|IJgc»?F^^(c: 1 2 0 <7)fl|j5fe 

1218 t(7)>f^j^;g|55>ic|^— ^^-^^^LT^-rgll 9 fi^s (D^Jfe(D?f^^(c:J:S-< 

<y yXlH^y ^i/^•7^i:^ 12 0 ^TJ^L. ^ 5^ h D 5/ h 1 2 1 tf ^ # 

|g|8) irlsl+li^iW^^t^TV^So 

r 0^5/ h a jjf 5/ h V>5.7^A 12 0 (D^^^ ^y h n 7}s h 1 2 1 {;i 

i^Mmuti^x r:^¥»!j. r/i,-#^j. rw^ft^j ^tJ? r^A««j (Z)4oc^) r 

figft^P&J ^i^g^ft 6t^.TV^5o ^bT=':/hn — ^122 (El 10) Op<^yi 

2 2A (019) {vitt. rtb^># r^;R^p^j r^ffi|^#j^ r^^-^g 

(»j#)j> rfrltij i^t>^ ^1^r>:/K (Ri#^)j (7)4o(DJSS};:M1-6fflb^tJ« 
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^ ^Vv ^ 5 ^ i?) Irt ^ T V ^ -5 o 

#j t/^'5J;5^-^ r^-v-a.^/j ^;lov^T«¥ic: r^<j, rstoj, rsg^j a 
S<7) r^Mj j'^Siit ^^^^5 J: 9(^1. rfrStiJ {3:ov^-C^i|^C^TSb<lri^'9 3gL^T5 

^Ti!^^^^ — ^ 5 4 AA^ ~ 5 6 A^ V^^^ mti^Um-t ^ o 

mx-^\ RXJ^ rp[i<j (d^^i-SiJ? i/^-^^'i?-? 8 ^i?M.T<7)-lr^^f-A;^S.-a«* 
tJ^oT. ^J;ttt* r^fr^ytlij ^:lO^^T^i#r^^^3.aL^>Jr 5 4 AA^ 5 6A^ 
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V^J Rit^^;^^5 J; Oi^. ^ ^z^^—^ 5 4 AA^ 5 6 A^ •7^\f—t! 7 9 

=^=2.=^ — ^ 5 4 AA^ — 5 6 A^ (Dm^'^S.^^ ^^ — iJ 7 9 {Cl-^x. 5 #^ft-^ 
SI 6(7)S$^lii|'S*^#^(-±tffc«9. 1 0(^)l^If^>^^T5|^.(Z>^T^5'^^^ — 
^5'54AAJ ~5 6 Aj^ 00[l]fe»/^f^^<t$^i:So 

<^^T®J^t>^S!J^^(^m^^J^?CT. r:^^^j, r/i.-^^j, rw^agj ^t>^ r^A^ 

LV^J tt*&CDffll)^-a«»J#^=fT9fT»lS:D«»jf^^^Vl^ (Child l) i 

^t>m#^7=V^ (Child 2) ^^S^l^f^tbTV^So 
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»jf^^7=Vi^ (Young 1) rtbJ; «9 t5Sti#;05ii< ^.omb^^ife mMi 

(D^^(Dnw}^ffonW}Rv^Wii^^y'/i- (Y o u n g 2) ^n^^-h—m 

»)^U«i!jf^^7=V^ (Y o u n g 3) ^t^-CV^-5o 

ul t 1) i:. ^th^'O hWi^^^^mh^^-<:m< . '/)^-o^—^^^h(Dm^i^!t^Z 
7V (Adul t 2) 19 t>«)^;^s^b;e)*-eii< , fribfi^^/i,- < ^ 

W)i'^^n^nmRxfmi¥'^'r/i^ (Adui t 3) hi^—m 
*3^/^Lv>j i^^<DnmjL\'^W}i¥^rf ^nwjRxfWji^'^T^^i^ (Adu 1 t 4) 

rcD:^^ r/>^^j jjA|5^-ef4. r^fti^p^j m^<D r^fti^pg 

nmRximYf^'r/i^ (Child 1) tmm.^fy^x\^^^m^\M. rw^^j 

(c::^oV^T r:j3o t «9 J tffW}RUW}i^^n^nW}R'CfW)i¥^T/^ (Young 
3) iz.m^ir?>:it^^x^fj:\^\ 
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(3-2) =1 h ^ 1 2 2 (D^S 

z.^X^(Oi: 0 fnTj^'^y h i 2 i ofrSb^fifei-SB-f-S =i f o — ^ i 2 

12 1 <7)fTitj4fe^{e:M-rs 3^hc— ^122 c^^StDF^^^^igfi^id^M-r -5 
tJc^^^m-rsa^tt • *tg^7"V^^ 1 3 1 , ir^1^A;^^a^ 1 3 0 (7)irai& 

gpi 3 2 (D^m^m^m-^^^xmm^^^y bn;^^^;/ m 2 i (dfT«j^i§m$-a:-5 

fTWj^fife««gP 1 3 3 ^ . ^(D^>y hr2^;>y h 1 2 I'D T^ft^Pgj ^^JI^-TS 

1 3 3 ti^1^n6^tf)^X%^o 

mmt-^s 1 1. f±ti^mm^s i 2. ^-^^/xy^i^mft-^s 1 sRx^m^m 

{f -^S 1 4 ^d£-5v^l:. JSfflR-O?^ B<Z)t»tli^^ !f;0^^>O#^(7)#^;6»lt:S: 

b 5 3 i^(D'if ^^^^ 7 5t^hm^)i^\^f^^<:^^—^i^:^'^n^2\z.m-5\^ 

X. ^m^^^- h 5 2 (D^^cT^WM^-O'^H^^J^i^^^ 5/ b 5 2 {df^^^tLi^ca^ 

^■7=vi-gi5i 3 isLmim^'^mmui 3 2idii^-rs<, 

• :*:tg^7=vi-^i 3 if*, mi 2 ^dov^T±^i^Lfc^2(7)^^fe(D?^0s 
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2 1 1 Lxnm^^mmu 1 3 2 icmm-r^o 
nm^^mmu 1 3 2 1*. ^mmmmm^ 130 7!}^ib^mmmmmi^ 2 0 yj.^^- 

■*|g^7=V^^l 3 1 -A^h^^hti^mm • :*:tgttS1ffRD 21^. y^yi22 

rtflbj ^clov^-C(^)$lW^^°^7«— iS'^^ ^(c:S-^v^T r^oj, m^i. r^<j 
^^a^y— knodEq ' —node^ ' ^LT^IEL. 1 ocd 

KNODE„ ' ;a^bteC0if(Z)y — KNODE J ' ~NODE„ ' i^M^-t 
^t^^^ KNODEq ' ~NODE„ ' ^^^it-rST — ^ ARC , ' 

^LTr<7)#r-i5' ARC, ' ~ARC^ ' i-^i" SM^?*^ P 1 ' ~P 

Mi-5M^^^■-°^y— ^ t LTi^J6^^$;jT.-ry ^ y 122 Ai;i$&^$ti.Tv^So 
h—'&^mm^\.fct%fi:}f\z.^ ^(Dt%m^\^x\^^^ffWii^nm^^'f7}y(D r 

trSbj {c:M-r6a!l^^-?^y— ^-t?fc5#T — ARC, ' ~ARC^ ' {d^j-T 
^m^m^P ^ ' ~P„ ' (3:S<3v^T. m^:^-- b-^ h^i-cJ; «9^(^4^li (y 

— KNODE, ' -NODE^ ' ) ^R^b. ^B^^^SiClS^i-S ^^cfecDfT^J 
^ff ift^^tf 2 2^ bX^'lf • 131, tT®J^^a«$P 1 3 3 

m^m.^^'mummm^ 134 x^m^-t^o 
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— ^1 22CD^^y 1 2 2 Art{c:WbTV^5o 

2i)^-^^hti^ 7<^y 1 2 2 A(c:^&j^$tb-cv^§ ;!:i^b^TtbS.D«»)f^^^V^ 
:^54AA^ —56 A^ {d^j-T 5 ^Jl^ffi-^ S 2 O ^^^^ r;KbMWt-^S 
2 OKm^\^^XM}t^ir^r^^^::^~-^ 5 4 AA^ ~ 5 6 A^ ^,|gibflilj^4p-r -5 

fTlft^^a«^l 3 1 i^X^^^^tif^nm^^^y h^^^^y M 2 
1 KMff^^^o 

tis^^ft^s 1 0 , mmm^s i i . mti^mm^s i 2. /-^^/T^y^ii^tti 
m^-s 1 3^t)«iift^twft-^s 1 4^^:s-5v^T> fj:/uh^^(7)ii^m^mm.\^r^t^K 
li^n^^mmt^mmD 23 1 i^xi^^^mmmmmu 134 iz.m^ir^o 

(Dm^. Mx.tt* r^^-e§j ^ rfcfci<j (c:^^ u/^v^mSco^5' 7 8 ^ 
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^f:i^Mmmmmmm^i 3 11123 (a) K7^-rj:^i<i. ^(Z)j;5{-t*t 
mt^mmmu 130 hn^mmsEmmmD 2 3 izm-5< ^m^m(D b -h 

^t\^^mi(^^^mmv :^ h ti^s) i3 5Ai. :Ltih0.-^mm(D^mm^^ 

^in^^ti$\-mir6f:iib(Dm2 3 (B) (DX b ti::^ ^>'<^y^-^/i' (SXT, itt^ 
mi<Df^^mm^^i^^y^—^^^^t\^S) 1 3 e At^^^y 1 2 2Af^{;iWb 

^ LT^ft^p&Mi^it«§i5 1 3 4 mmmmmm^ 130 ;^^^^ssBfi'if 
D 2 3 7i)^^:k.hn^ mMv^mmmmmi:)2 3 iz.m-^%mhn^^mf>^0.Mm 

^ hi^^M^^mmmmu 1 3 4 B124 (a) (;i^-r<t5(-> ±7&(dxo 

, ^tb^B2(7)^;ft^*;^7 •^i^iJ'T" — 136B^^7«^yi22A 

^i^xmmmmmmmm 3 4f*. tT®)R:^'a«$P 1 3 2^^hnm^'^mn 

D2 2;0S4-;t ^^l^t^mM'tf^D 2 o }>iS<5^#btL§fTt(i;?i5fi5cS^ 

*;o^??/0^^^2(D^s^my M 3 5 B(j:£<5v>T^jBffL. mmnm^^M^ 

mx^^^^\z.\±^ 2 (D^^mmti ^ ^ y'—-:/ \ 3 e B rt(D>(tjj£;i- 5 

$ ^(-^:RI^|5^$iJt^^#l§P 1 3 4 fi. ±.m(Dii 5 (-H 1 XfiH 2 (7)^ftgm:^ 
Ti7>'i5?7"— :7Vn 3 6 A, 13 6 ^}h(D:^^> VW.^^1m^^f^t^\z.\t.^ m i 

RXJ^f^2(D^Mmm:fJ^:^^T-^^/^l 3 6 l 3 6 B t «BiJ(c:^E Lfc 
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^^=5:^^^miRXfm2(D)^^^m:^'>>^T'—y'/i^i 3 e a, 1 3 e B\^(D^ 

i$'5 4AA, - 5 6 A^ ^il^^m;^<^i^tlJ^J^^-t-So 
(3-3) ^*S«im^S#|liRT 2 

xi^mmmmmmmn 1 3 4 m 2 s i^^-r^tfes^PMiJi^^a^niRT 

2(;itJeoT-<5/ M 2 1 (Z) r^S^Pij <^^ii^-r^o 
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2 1 {c:*3V>Tt^lil^B^a^?lgP 13 0 T^^hli^mM^mmD 2 3 ^^^PLhntl^^^:^^ 

m&^mmmmm^i 3 4(±. ic^>^7^s/:/s p 2 1 (c:*3v>T??^iigm^#'5 
Psy^^yzfsp 2 2 i^mA.x-nm^'^mmni 3 2;^^f,fT«i^^'if^D 2 2^55 

s p 2 2 {^:^BV^T^^*S;^^#§ ^;^7"5/:^s p 2 i {c:M«9 . ^oof^J^T^ >;/^s 
p 2 1 x\^y^Tiy:^s p 2 2 ii*5V^T-R^|!S^^#S*l?;^7^5':7°s p 2 1 - s 
P 2 2 - S P 2 1 I? 31i-o 

^^n^ t^^y^^yy's p 2 3 i^m^. 'Jikmrnmrnm^i 3 o;?»^^-%^^b^xfct^ii 

^ bTfifeS©»J1^^#l^l 3 4 ico>^x>^^S P 2 3 }e:*DV^T^^^m 
^:^7">;/:7's P 2 1 i^M<9. r tL(;i>E* LTW^^m^#S i: 5/:^S P 

2 4KmA.xmi(Dm-^^mv ^ m 3 5 A(7)^f£;-r2);^;!>>- Mitt, ^.-a-ii!^ 
ik\^^x0.m^mmmmm^ 134 f*. >^7^5/:rsP25 icm/uxm'^mmu:^ 

^^^'^(DiJ^iy Ym.f,>^^(D r^;ft^pgj COif^T^^tt x^x^^Wf^^^fcti ^ 

t:^zr y-^S P 2 1 ^tL(c>^b-C-S-^^m<Sr#S t:^y^^y:fs P 

13 3 \^m^\^f'm.:^'r -y^ S P 2 1 {3:M^o 

^fc^S^pt^f^ij^^paW^i 3 4«. ;^^5/:7"s p 2 2 }>i*5V>r#^l§m^t#fc 
m-a-f-ts^ ;^7"5/:/s p 2 7tcjii/u-e^T»i^^m«g|5i 3 2^^h^x.hnfcnW} 
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2 4 ic:ii^-e^2cD)5feft^*y h 1 3 5 Bco^j^;-t-s;^ •i'^ MC^. 

(3-4) m3(7)^li(7)?f^S(;::J:5S«iimt;«'^m 

5/ h 5 2 5/ h a 4? 5^ M 2 1 (c:ig.^-t-6 1^. :^-ri^i^^^ 5^. h 5 2 (D^ 

^^^^^—^^'^Q O^, Pf$:gprL:::i5/ h 5 3 (DJZIcflsftlJ-O' ^ 37 ^ — g|5 5 

8 i:m^6^:S.-a««ig6^|e:^i^Lfcft. ^^^^5, h5 2 P^(7)tt#wait^ 8 l^^fe 

is^tUbfc^^^^tf^gD i {c:£-^^V^T. yis^i{1-^^-:y h 5 2 ;05lE^p"p T 5 

■To 
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tR^^i-ic^m UT. -^^^ h n ^-o, 1 2 1 0^ft^p^^S_h^sa^^v^^^|^/N":7 
ti^ti^X^. hu^^y M 2 1 co||^cQt!jf^StJ«tTl«);5S#H4^^/^5 J: 5 

(3 - 5 ) m(DmM(DmM 

•f-^^y h^^^y h 1 2 1 f}>h^j:^^^y h iy:^TJ>> 12 0 iz.mm-t?> X^KV 

'^tz±7^(Dmmo)j^mi^^^^xn. ^m^=^y h5 acT^^mf-^scx^ftjgig 

o 

(4) ^4(^^ij&co?f^B 

(4-1) ^mm<DmmK2:^r2:^^y h->y^y'j>>(Dm^ 

m2 7(;l*3V^T. 1 4 Ofi^^i LT;*:mfgcD?f0li(^: j; 5 n /}? hv'^'^T^iN^ 

i4 2^mms^^\^mm-r:^^ti^xy). ^m^y h^:t<y v i 4 
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ti^nmu^^y h 1 4 4 A— 14 4 r>7imi^^n^ tm^. mp^^^=-^y h i 

4 3 (Dm^^RXflk&i^^ti^^nm^^^^ y hi 4 5RX)^Km^^=^y h 1 4 

mi^M:^r>^ift-\^x±mi 4 3 As.tJ«T® 1 4 3 Bia^^th^nmn.a 143 

AX^r>'g^^P 1 4 3 B X (1112) ^^^mf^^nXV^^o ^m^^y)^y h^yi^y 
h 1 4 1 -e(*. <^*i]:7T >''7)!|glb(^^SCT> 0^^R 14 3 BX^^bS^AUfc^^ 

^p^gpa.::^^/ h 1 4 3 cof^gp^^^^bX#^p 14 3 AXA^h^-^mH^ir^J: 9 
{ciLT. ^mm^U^=^^y h 1 4 3 (7)rtgPMS<£r^gML#5 J: 5 ic:?"^ $tLTV^<5 

o 

^r-m 2 8 (ClTj^-r j; 5 {-^ P^*;gP^^:y h 1 4 3 (7)Tffi 14 3 Bidfi, :=!^i^ 
i5^^^$:i 4 7 A^U^^-a^ltW^P 1 4 7 B^^tbts:^mmU 1 4 7 7!)m0.^infc4 

— h 1 4 2 HI 2 7 J: 5 fcfcd^^^i^(D;^(7)^^ 
^l^^^(^?f0S^-a'^imii/?)^e5?F^^bfci51^^^fls:§Pl 4 2 A/&^?>/fe t9 . ^I^i^l^^* 

i^^i 4 2 AcDMmcDm'^itLmK. mi^^^=-^y b i 4 3 i^mi^f htiti^m9}H 

-7 ^—:^%l 4 9,(0^^^ ^^W-l 4 7 A^W-a-^W^Pl 4.7 B\Z.n)^.^ 
-tirT:^^.^ 14 9 AROT^imi^ 14 9 Bt^^f^i^mM^ 14 9 ^S^^^ 

$;ix/^c^ 7:3^ — (JliAT. ^fx^^^'^mu ^ y 150 
hc2.-j?5; M 4 1 \^^mi=^=-^y hi 4 2^m^ir^m^. ^m^^ 

5^ h 1 4 2(D^m^i^'^l 4 2 A^^^y f n h 1 4 1 (Dmm±i¥^W.^ ^ 0 
\Z.^^fc\lk. ^MlJ-r :7zn — 1 4 8(7)^^|fPl 4 7 C^^LT^i^ftiJ^ >- 
^5^:7:^ — >?;gpi 5 OO^gggp i 4 9 ^^If^ ct b }^LT. =t;^i7^^^$:i 4 7 A 
. 1 4^ An^XmM.mz.W^^^^hmz.W(^WmUl 47 B, 14 9B|^± 
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(4-2) -^-/hn;}f5/hl41 RXJ^^m^=^ 5/ h 1 4 2 (DMc^&^fj:m0. 
r :i -T? ^ (7) n /if h 7^ai}c:*dV>t. 132 9 iz^ir J: 5 }«i , ^ h n 5/ 
h 1 1 4 1 (DP^ijslfPci— 5/ h 1 4 3 }c:ji, ^(D^>;/ h 04^5/ h 1 4 1 ^^$:<7)lljf^ 

^mmir^=^> ^ 1 6 0 ^-a-ti/f-i 6 iRx^mm^i 4 y^^b^^s 

*&^$n-CV>5f^iJ^^:/'n iJ'^-^i^^^^tH-r'ttfRig^gp 1 6 2^, ;!jPit^i?>--!^ 1 
6 3RXf-^m&^:y-^ 1 6 4 ^(D^^y h a /)f h 1 6 1 (DWj^M t ^ y< iy 

^ L-CP#:$P^^ 5/ M 4 3 ©;!jP3ift-fe :/lM 6 3 ^+ ^ y # WiT? 3 m 

(xw. Y$ft. zitij) ■M\^(oi]mm^^i^^f\^^\i\\^. ^nM^^^mm&mi^m 

+ ^ yii;^{i-e3:^ (R:^, p^, Y^) ^\^(Dmmnmm^^m\^. mv^i^^ 
^"^m^^mt^-s 3 1 1 LT=i^ fp-^ 16 0 idinm-rso 

M 4 5 {^fi, r^j {^tas-rs'^-ri5'a7}>vi 6 5 rgj 

^-fSCCD (Charge Coupled Device) ;t?7«^16 
6 Sgi|-&:/f- 16 7^. ^ y^-^l^^ 1 6 8 Tpj \Z.W^-t ^^^^—^ 

^LTgg^^^S/ h 1 4 5<7)-^^^ n7}>i/l 6 5 f*, !f ;?)^ e>l§l?j^ b^^V^1^ 

^m^L. #bnfc^^m-^S 3 2 ^=i>' hn-^ 16 0 (;i3l^Wi-§o 
*fcccD;?7p<^i66«, mr:*'fR](7)fta^it^L. #^:Hfc®^{t-^S 3 3 

^ni^fn--^ 1 6 0 {di^lij-rs i Jt}::, ^S^^^I^I^Sg^Hr^-ih^T/.tSSgiHr i/f- 

1 6 Hfr^<z)>Pt^#;^-eo«^M^b. aiJ^ISm^SgM'J^m-^s 3 4 <ir 

LT=i^ ha — ^ 1 6 0 (C3|^tBi-§o 
$ ^{eiiJ^ 5/^-fe>'f- 1 6 8 fi, gl 2 7 \z.^\^X^nhii^fii^ 0 \z.m^=^=^iy h 1 
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^ ^K^mU^=^^y h 1 4 4 A~ 14 4 rxDrnw^^^. ^mu^=^^y h 1 

4 4 A~ 1 4 4 URmni^^^=^ 5^ h 1 4 3 c7)#3$*SlfP5>> :y h 1 4 5 

^^5/ h 1 4 3 (Dig|^§15^/^^(C«^tL^^nTi5'^^^ — ^ 14 4 AA^ ~1 
44AA^ ^ 144BA, ~144BA^ , 144CA, ~144CA^ , 1 
44DA, ~144DA^ , 145A^ ~145Al ^ 146Aj ~146A 
^ RU:^y^:^iy3 ^J^ITOAA^ ~170AA^ , 170BA^ ~170 
BAj^ , 170CA^ ~170CAj^ , 170DA^ ~170DA^ , 171 
Aj ~171Al . 172Aj —172 A^ ^O^KSS: $ tbTV^-So 

:ztlh^^T:yiy 3 i5'170AA^ ~170AA^ , 170BA, ~1 
70BAj^ , 170CA^ ~170CA^ , 170DA^ ~170DA^ , 1 
71A^ ~171Al > 172A^ —172 A^ fi, ^th^HMft^-lr ^ ^ 
— ^144AA^ ~144AA^ , 144BAj — 144BA^ , 144 
CA^ ~144CA^ , 144DA, ~144DAj^ , 145Aj ~145A 

^ , 1 4 6 A, ~i 4 6 A^ (Dmf]mKDmmnm^mtHi^. ^m^m^nm^ 
mm-^ t LT =1 h f 1 6 0 diiim-r^o 

^ b(-Pf*§P^- s/ h 1 4 3 (D:^mM4 ly^ -7 :x. — y.% 1 4 8 fS, 

1 6 i&t>^jia!Lfct^^§pi 4 7^^^,«^$ti.. ^m^mM \ 4 7tt3^>^^^ 
w- \ 4 1 KRxi^^mm^i 4 7 B;^>f5«^$tbTv^5o ^(z^jj^-a^-fe^iM e 1 

^^1-^^-5/ h 1 4 2(D^mm^ 1^^-70:.— 5 0 iltT^^^-^tJtS^^l^tlib 

— ^l60{i, -9-^^t37}^:/i65, CCD;^7«^166, 
1M 6 7 , ^ ^x^■fe>^1^.l 6 8 , Im'MS.^^^^ 16 3, 1 6 4^15 

^-a-fe^f- 1 6 1 ;0^f>-^;^btt5#^{t-^S 3 2 . W^{t-^S3 3. SgHarj^ft 



51 



wo 01/32366 



PCT/JPOO/07592 



-^3 3 4. m:^mmit^s 3 5 . mmmmmm^s 3 o . nmm^mm^s 3 1 

4AAj ~144AAk , 144BA^ ~144BAk , 144CAj~14 

4CA^ . 144DAj ~144DA^ . 145A, ~145Al s 146A 
^ ~ 1 4 6 A^ ^IPtlJ^-frS r ^ J; <9 . m^^^ b 1 4 5 ^_LT:fe^}-li 
fj-frfc «9 . 5' M 4 6 ^Sj^i^-lir/c 19 . ^mU^^- 5/ b 1 4 4 A— 1 4 

ha— ^ 1 6 Of*, •i^mi^Jt^Vl-Xm'^cD^pm-^S 3 7^><^t° 
— ;^ 1 6 9 r irJciJ: 19 ^f^^^ff-^s 3 7 }>iK<5< ^^^^g|3(ctti;0 $ 

•*T*5"9. :L(D^)y hn:^>y h 1 4 1(D Tgj <Z)fiK(c:i3:tt btl^fcElTj^ b/^ V ^ L 
ED (Light Emitting Diode) ^^jlcT. ^'l^*TXf±^,i^ ^-fr 

■So 

r ® J: 9 Urr O^s/ h n h 1 4 1 («i:JoV^T}i, iilffl(Z)4^t5iL^t>^M^^:7' 

— ^Wi^^-^y h 1 4 2{c:*3V^•r, i51-^;*:fls:|H5 1 4 2 A\z.\^m^f\^f'^W:m 
— 5 Of±. 'It^fBlt^l 7 3^tJ«_h^L;^c^g^a51 4 9;0>p3« 

^^tL. ^^f^^^^l 4 9fi=2^^^ ^$^^^^^1 4 9 A23Lt5it^a«^ 1 4 9Bf)^h 

#l/ig$tl.-cv^§o ;o^^^Si5i^^fiij-r ^^^5^:7 0^^-;^^ 1 5 0 fy(Dm^mm% i 4 9 b 

^^^ft,j^^^:7^->^gpi 4 Sp^cD^-a-atllgPl 4 7Bi^^^g?£}^»-^U 

r(D^»j-r 5 op^cDmnw^^i 7 3«. mx-^'rom ( 

Random Access Memory) ^CO^#|gt^-fep< ^ U ;?)^ ^>>|#;5fe ^ tl. 
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o 

^^i^P^l 4 9 A^S-rJ^Sh-a-^*^ 1 4 9 BjOS, y^scMlJ^^'^J'l^ai— 4 8(D 
1 4 7 (d^lt ^tLfc>ctJ^^-r§ n^i^^^f$:i47 ARUI^^mmU 1 4 7 

B t mnti^RT^mm^ i^mm-r s „ 
Mri^m^^^i^m^ ^ ^ 1 4 8^-a?^^ii!i-r ^^5^:7:1.— sot* 

^MlJ-Y :7rc — 14 8 (;i*3V^T. S^gp l 4 7 cOri^-^ ^^^^ 14 7 

4 (D^mm^^A 1 -A 4 ,Jr sy^^-r 3 ±{c:joit§^^« 
^A 3^u«^^-iri/i^ 1 6 i^}::fi. —m^T—y^\:imm.^nr^i^^i^i7iRi(D 

5, H^^-Ti/Le, Sy^^-r^L 7jSLt/m-^^-f ^L8(D#^^^^A5~A 
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17 1 RiimmiQi^A 7 tmm^nx\^^^o 
mmi^:f^mm4 1^^^ :x^—:^u 1 5 o <D^mM 149 }^ii:it^tLfci=i^>^ 

W-l 4: 9 At:^^m^ >^ -7 zx^ — :^ 1 4 8<D^i^^l 4 7 (d^lt ^ti.fc=i^i5^ iJ? 
^flsi 4 7 A^;5S^-^Lfct i5'i|^^$:i 4 7 A, 1 4 9 Al^drT'T — 

^-rvLi. m^^-r 2. m\^y^:^i^3Rmt^'7^i^j^4(D^mmii^i^ 

A 1 ~A4 ;^5^^c;;i-^#^-r >'L 5~L 8 cDgligi^^ A 5 ~ A 8 t^^^e^th^m 

#;2|s:M"J-l' ^'^J'^^.— 14 8 F^c^)|^'^ir>'f- 1 6 1 (i, ^ig#J^ 
i5^:7^^j:^g|5l 5 0S.t)«*^*^#J^>'^:7^— >^|f|5 1 4 8 ^"C =i ^ iJ' 1 4 9 

A, 1 4 7 A[^±^^^^LTmM.^-1' e ^^^^tl.fc-S'J^^'l' ^^L 7_h(7):ft# 

V^5^i^i^^tS#D 3 0 ^^^tti bfe^. ^^iJl^^^^tf^D 3 0 (ClS-^^^X. 
p^$:gp3.=:5/ M 4 3rt(7)'|f#ggffiig|5l 6 2 }cii^J*$nTV^-5IE#i^^2|s;0>^)^-?:7 
v'i/^^L'ltfRD 3 1 ^m^m v'i/^^lltfRD 3 1 \zm^\^^X^ 

^^^^^^ 14 4 A A, ~ 1 4 6 A^ ^,|gS/jL. CT;^ 1 6 

:1(DXo {-LTrcr>^5/ h 1 4 1 }c:^3V>TfS^ ^'^^=^^y h 1 4 2 jO^ 

0 |^(7)tf#t2'ltgp 1 7 3 }^tB'lt$;HTV^S^51^^^^tffBD 3 0 ^l^^iS^^ 
•|f#D3 0{c£-5t. mPf^:=^=^-y M 4 3 F^COtf f&gcffilSP 1 6 2}^fal«$tLT 
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4. ccd;^;p<^16 GRXf^m-^'^^ l 6 7 ^i^f^^tl^^^tb^^^H^APit^^ 

ttift-^s 3 nmm^mm^s 3 1. mmm^s 3 3Ru?gg^sij^ft-^s 3 4 

m'biiLmKDmm. ^ wie (-r :b * ^ii^cz)^^ ^ it ^ ffiijt^^> ^ ^ - s w <gr 

-rso ::<z)^-/ 5/ b 1 4 1 (Dm^. mjm^Mn. mw-'^^^-y h i 4 3 

comm^^^2 2 ic:iaiS^ti./clH 3 1 J><imirX otf:2 2i@(D/N^ — d j; o T 

M 4 4 A~l 4 4 DOaiift^^^-rs^N"^;'^— >i?f=V^f*:(^ilttl^R^-r 

121 3 2 fc^-r J; 5 4W^-r-<T#f^ LT5Ao-rv^§S2p^^M-fe5^ 
5/ h 13 7^5/ h 1 4 1 (^jj^^gprL:^ 5/ f 1 4 3 (Clif >tl^Jffitl^i$^i-5o rcDcf.L-J^ 

hi 4 4A~l 4 4 D^ftlfTf^^^^;^S465^^^^6^i:(c:/^i9, 
Tbody center xJ^U^Tbody center z \ 0 

-^f^^cDrnfjoymmmm-i. mrf^mif^^irx\tfi:<mw-u=^=^^y vi 4 3^m 

ffi3?:«f^fS(--r§ ^ th^^ . ^fh^ Tb o d y p i t c hj t\^0^<'7 — 
^XUm-t^. ^ bidr(7)£^P^^{Cl*3V^T. lffllgp^:=^5/ h 1 4 4 A~ 1 4 4 D 



55 



wo 01/32366 



PCT/JPOO/07592 



all legs yj ^ 5 P< — iJ' "e^J^-T So 

^ hl(<lm^:f^\^^(D^:7± hU. mm(Dm^^=^^y h 1 4 4 A, 14 4B^ 
ffront legs zj, ^^mcDMU^^ iyhl44C, 144D& T 
rear legs zj 5 ^ P< — ^ T'^IJ^-t-So Jg-^-h^OS^frOK*^^ 

— iiip§p^-:y h 1 4 4 A~ 1 4 4 DcDill)b^M^^-r5-^^^p<— ^ LT« 

. i^T«?) J; 5 tj^^^^fc-So t>io<Djgtp^^^ 5^ h 1 4 4 A~ 1 4 4 DCDjEHj^ 

i^-r^n(D:^y^^yy'<DM^^^^ir^y<'7 fstep length 

J t-r^o ■^t:imm^l^W~h±lf^m'&^^^yhl4 4A--14 4U(Dm^J^XJ^ 
^0OH#^1^^ii.^^tL Tswing hightj Rlf^ T s w i n g t i m e J 

fswing multijfi. im<DimMi^^iir^mi^^mtmm^m(D 

ltm^^^^y<9 ^—^X:hy) . ^LtbKX-DX^m'^^^^'iy h 1 4 4 A— 14 4 

^■m t--hvny v^m- (®j#m (Wi^m ^(oWi^ 

^S^^^'^ST/i-^f'y j:o-cff 5 h ^ <7:>^mU=^=- y h i 4 4 A~ 14 4 

^fTP#i--^5^ h 1 4 1 (Dm^n=^=-y h 1 4 3 ^+@>c^i!(^{^mff^^^r(Z) 

^^f— F<SreJi[#-rS^ ir^^S-^^So rtb^>{*-?:tb^'tb Tamp 1 e body 
xj^ Tample body yj^ Tample body zj^ Tample 
rol Ij^ Tample p i tchj 'BlXI- Tample yawj ^V^'o fzL^^ 

rmin. ga inj^ Tshi f tj "RXJ- Tl engthj ^-y Yxii$.-y 
h 1 4 l(DmnW}m^^^ir?>ri^^^=^ — ^ i-^ — :^^ — '^) 144AA, 
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gain=gmin+ (gmax— gmin) X ( 1 — sin (leg phase— shift) ) 

(1) 

il^-e rieg phasej [shi ft, + length] t 

LT t>o^>0-t?$>So irf^t^ibP V4 l^n. Tg m i nj Tg ma xj 

Ojtt^ih^ i/;*— :r'^jSv>-c^fbL. ^<7)f4+@(* Tsh i f tj — 

f4^(c:MLTfi> o r ] -etff;b-rnj(-^'9_hif iso 
r ] T'^:;^fRi {elite® 3 6 0 r ] x-wmiiLm\^-ht*^Xof^'h(DX-:h 

tl-rj rxi tf-hj ms ARx^ms sizTjkirx^iz., ^mmcom^ 

=:L-.y ^ ^A^mmt LT> ^f\^^f\^MU^--y h 1 4 4 A~l 4 4D/6Si^pb 
^^J6-r^^e>:feHuftiJc?DJ!ip§|5^:^5/ h 1 4 4 B^\^:^mm(Dm'^^=- iy b l 4 4 D;ei5 

mm L -5 * (Z) mnmYf mm f-^i-r ■5Jt^^^;t5^^°^^— ij^x-fc*?. •B^d 

X.»'^^fT (^a— 71^;^^) (T^m-^tiUla 5 (A), ^Ptlj^tTCO^^ttia 3 5 ( 

B). mm^ ivn^yv^^) (Dm^\i.m^ 5 (c) (oxb\~L:^^^o 

-t--<T#f^ LTlioTV^SKIp^^fCfeS^iy h C3/}?5/ h 1 4 1 {;ioV^T. H 3 

6 (A) 5 fe;&Hij{|iJR-0«;fe;&#ftiJoii4P§P^= M 4 4 A~ 14 4 

tL^^nnipL^ nrip^, m^^- "^rr-^^^ f ^ fr- rl- t ^^h\^fct^. 
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^ nipR* rpR+nipt^iit Tfl+^^rr* '^rr+'^rl* »^rl 
° mpR+mpL+niRR+mRL 

(2) 

X-m^n.m36 (B) iZ.nkirX^\^^ 'f^m^^^y h 1 4 2(Dm&^Mt'r:5 t 
. 5/ h 1 4 2 h n .1^^ ^/ h 1 4 1 {^ag^ bfd ^ . &*rMiJ^ 

Xf&:^mm(Dm^^^^y h l 4 l a— 1 4 1 DC9^i&{4g(ci;!jBt3'5#fimpL' 

(n^Fb' +inFR' +rnRL +^rr ) =M+ (mp l + m p r + hir l + hirr) 

(3) 

h 1 4 1 (DM'biiLM^^'ir^-!^ h/i^R, 



_mpR* rp^+rripL* rFL+"^RR* Trr+^Irl* ^rl 



mp R+ rrip ^+ itIr r+ hir l 



(4) 



E — R 1 ~ R o 

(5) 

xm^ti^o f)^7!)^?>m^^^ h/i^E(Dmyi^o t:^j:^^^ic. ±mvfcmrTi^m-r 
^^y<9 ?^-^^m'^ir^:Lti^x ^ . ^m^=^y h 1 4 2^mmL'tc'ik(D^y 

mm^^ K/^E= (0. 0. 5) (Dm^. -rfj:t>ib^m^=-^y m 4 
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^Wi\^f'm^\^n. ^;^^^^^tT^^T{^M-r5^/^°^p«— ^ (rbody 

center zj, Tfront legs zJ^Trear legs zj 

(4-2) ^^gg^BttT):^^' y ^'^S^mSRT 1 

Hl^f^r (D^^' h n h 1 4 1 F*3(7>=i b a — 1 6 0 fi, ^^^::i.=l Y 1 
4 2 ^ . HI 1 1 \z.7nir^^ V yi—t^=i ^^^M^mRT 3 ^^"rv 

:/S P 3 Ot^hTK'O . m< :^y--y'fS P 3 l }c:}oV^T> P^^gp^-:>' b 1 4 3 

:7.'Ty'fS P 3 2 }c:it^-e, ^^^n-. h i 4 2 p^t^^^^J-Y i^^'7 zx. 
— v^^l 5 0 ;dSffi^^^mif3tl^(-^^$tb^c;0^S;0^^. ^IM^-^ir ^^IM 6 1 

(^1^ m M m V ^ T ¥)j ^-r § o 

r iy^s P 3 2 d^DV^T. fn — ^ 1 6 0 (i, 6>tT>6 
(D^#o;^c^. >^7"5/:7^S P 3 3 idii/y-e. iJI'ig^:^^^/ f 1 5 2 {3::}oltS^i^#J 
^i/^:7ni — ;^g|Sl 5 0F*3C0'|f^RfBltlfPl 7 3 ^>^^^^1t^D 3 Q^UT^^ 
Lfcf^. ^< ^7^5/:^S P 3 4 \z.mhX^m^mWi'&mU^ 3 0 id^^;}xS^^ 

^\^X^^^ bD — ^ 1 6 0{i, ;^v^5/:/s P 3 5l;i*3V>T. mW-^=^=--y V i 
4 3f^(7)'lt^ig^$Pl 6 2;6^f5^^^^#^id>ttf£;i-5M»5)'^tt«D 3 2 

^y vxrLi^^v V \ A \ ^>!:^^^t^/c^^^^8*>L^^^LK^s#D 3 3 ^st^tts ufct^. >^ 

7"5':7"S P 3 6 (>liitfo 

^C0>^7^5/ P 3 6 (^:*5V^T. =1 h n — ^ 1 6 0 K*^^tffRD 3 2 

St/|0«fi'N4e'lf^D3 3(C^-^V^-C. iJI.^^:::!^/ M 4 2 $ Hfc^ 
;0^o4JMl^i~^T#fi*LTV>5S'^P^^}dfe-5^5^ h n b 1 4 1 (7)a^^l^{i^:g 

7^5/:7°S P 3 7 (dxitPo 

n<Z)^X5':7"s p 3 7 {c:*3VNT^ — ^leof*, ^^=u-.y h i 4 2 
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X\ h C3 h 1 4 1 {ClyN:7;r — ^>';^tf fSD 3 1 iciS-^X (4 1^ 

3. ^itSir^f- 164. CCD:^^^16 6 &tJ«SgSf-t ^IM 6 7;^^b-?rH^ 
tL#t|&$tl.§;']P3i.^^ffim^S 3 0 . #ig^1tm{t-^S 3 1 . llf^ff-^S3 3^ 

ximmmmw^-s 3 4 ^mth-rso 

^^L- 5/ M 4 2x)SM^^nfctuf^-t?fco-Ct>. 4W;Sr-f---T#f^b-rv^6^ip 

^^i-S?^^-;/ ha;}?-/ h 1 4 1 (7)M>il^{igt*^'fbL/^V^r i:^^L-C*5i9 . ^1 

i!^{vl=i ha — ^160 (i, ;^7^>;/:rSP40 Clji/iy-C. ^-fei^f- 16 3, 1 
6 4, 16 6, 1 6 7 :*>?3#?3tt'5ltffi'ft-^S 3 0 , S31, S33, S34<D 

(Z) 1^, *DNt S ^ ;^ tJcli ^5 ^ t^B^ «M ^ ^ 
^(7)^^, #SWf*^ _hiiBbfc|?J»fi>tl>f4m'lt^D3 3}z:S'^V^T, 

^oD^-r-5^:rs p 4 0 \z.^\^x^•^■'^^i>^^t^f\.^ :l(D^}iU^^-7 
U«X«ll)f^;iS;j^^Ei-S r t ^#*LT*3 «9 , ^ (7> 1 1 a h n — ^ 1 6 0 >^ 

r(Z)x^-7^5/>^S P 4 2 }C:*3V^T, a h a — ^ 1 6 0 ^^S^pjiS^vi^fc $ 
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cii^*LT*3i9. ;!:(Di#=ivhn — ^1 60 ^<^)**;^7^5/:7"s p 3 9 

r O0f^:n h n — ^ 1 6 0 5/ h 1 4 2 ^5^^$nfc-<5/ h n 

(4-3) m4(Z)|^JS(D?l^a{:i*3ltS»j^tRTJ«^m 

^ - 5/ b 1 4 2 >^ h a h 1 4 1 tc^# Lf' ^ ^ . ^ 5/ h a ;K 5^ h 1 4 1 

Ti*. iJi^^^^-/ h 1 4 2^^^#^>n^i^i^^is:^tf#D 3 o\z.m^\^x. 

^r^S/ h 1 4 3 rt(D'lt#^^^l 6 2 (ZlfSlt $ tbTV>SK»5>^'l*^D 3 2^1)? 

M 4 2;5>^*$iLfc^(DSm^^{C:fe5-<5/ h n 5/ M 4 1 (DM 

X^fj:^t%, mm^y h 1 4 1 iz.y^^ :^mnj:> 3 1 }«iS-^< 

m(D^y hm:^^y hi 4 i(Dm^Ri^j^i^W]i^tttm^xm^f)^^^z^m^i^n 

. ^im^^MiE-rs J; 5 i-bfc^ ^{cij: 19 . ^^^^5/ h 1 4 2 ^^^bfc^ 

(C^5/ h 1 4 l(7)fi>L^{ig^5^^l^bfc»'^T?^>, ^^rLr^>;/ h 1 4 2(^ 

;^7"i>. 1 4 0-e«, b 1 4 2^^y hn 

l^;_h(^tll^!fe}-J:tbf^. ^m^^^y hi 4 2^^^bfc^{^. -<iy fn^jf^' 1 4 
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/^fe=¥-t y :/u-v'3 i/(:iJ;5MiESri-S) J: 5 Lfc ^ ^ J; 19 . 
^^^^ir^^m^=-^y h 1 4 2 ^^*Lf::#^Tt>^5/ h 07}? 5/ h 1 4 1 cofr 

^^Z^^^^^^^' M 4 2 hn/K^/ ^ 1 4 1 (e:>^LT^B{-jSffl-e#65>fci 

(5) m 5 

(5 - 1 ) ^5(D||liic7)?l^^{z:J:So;jf 5, h^^:^y'J^ 1 8 0 <d«^ 
§ n tKs/ h v'vc.7^i>. 18 0 ^^i-tjC7)-Cfe 19 . ^5/ b n 5}^^ h 1 8 1 cDPf:$:g|5^ 

=^>y h 1 4 sp^i^mfhtifcmmm^ui 6 2 (028) --(d^ax^^^/^sib 

4 2C0®ft^^if^D3 2;eiS^&^$HT*3f>-r. 5/ b n 5, M 4 1 ;a5^^;ei^6 

Kft^^tf^D 3 2 ^mm-r^ ^ t t^<±m(DX 0 t^^-Y V y^—^^B :ymm^ 

(5-2) ^^^*Bt(D^^ y — :/^S^|liRT 2 

HI^JClcKD^-/ bn/Jf-/ h 1 8 1 I^OOn^- fn— ^ 1 8 2 (121 2 9) (S, 
::i.=^>y h 1 4 2 ^^^^ $ tbS <>r . El 3 9 {Ctj^-T^^-Y y i/U- — ^'^JsQia^Wi R T 
4 §r;^7":y::?'S P 5 0 }z:*DV^T^/t^ ^t^^/it^S P 5 l (;i*dV>t. h 

o/K?' M 8 1 {c:xN°:7;^-— x'>';^if#D 3 1 \:im-5 < mmm^Rxj^^mmip^^ 
ti^tim'^v^mmn^'^^£7!)^h. mmm'^y''^i 6 3, nmrn-^i^-^i 6 4, c 
CD;?7 7< ^ 1 6 6^u?i?g^-tr^ih 1 6 7 ^^^^t^^nw^^n^Mmm^mm-^ 
s 3 0. iiji.g^tum-^s 3 1 . mmt^s 3 sRummm-^m^s 3 4^m%\- 
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^V^T='^ bn — ^ 1 8 2fi. y^'T-y-f^ P 5 2 {c:ifi^T% m^^=^=--y V 1 
4 3 i^<Z)tS^R^^^ 1 6 2d^f5-<5/ bPTjf 5/ M 8 1 
'IffRD 3 3 ^^^m L/c#. ^y:7°S P 5 3 idiitfo 

^(0:^9- 5^^S P 5 3 (d^SV^T. ^18 2{*, 16 3, 1 

6 4, 16 6, 1 6 7 ;eiie>^#f5H'5l^l±}ft^S 3 0 , S31, S33, S34(D 

y^s p 5 4 ^^S'M^^;^c$/^v^^^2^t>*x^*«^f^(5o^^S^fl-# 

^<ir^^bT*3'9, r (59.i: ^ =1 h n — ^ 1 8 2 fi, ^(7):^^>^-7^ :y :7"S P 5 6 
^KD^rii^hn — ^1 8 2{*, ^^^^=- 5^ h 1 4 2 ^ Hfc^ 5/ h D 5^ 

(5-3) ^ b (D'mM(Dn^m':.^n ^Wi^Rxim^ 
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(D^m^=^ 5, h 1 4 2 ^yh^^^yhlSl Lfc i: # . hri:^ 

M 8 1 v^^^'ifffgD 3 1 i<im-^ < mmmmRi^mmmYf^nf^'^ 

^(D 9 5^ h 1 4 2 ^'^Mir^m(D^y h n tJ^^ h 1 8 1 (7)^ 

f:L:iti^X^. ^m^^iy hi 4 2^m^VtiWii^^^y hn:^}<5^ M 8 l (DM'b 
^m^=^ 5/ h 1 4 2 :dS^*$tb7tft(D-<5/ h h 1 8 1 ^g#6^(cfT»JSt/ 

^§^:x^<y M 4 2 ^^5/ ha;}? 5, h i s 1 {^jS^f LT^^(e:iiffli-5 r ^ ;OSt?# 

S o 

^r-^y hu:^y h 1 8 1 ie:joV>T. fll^f^gp^^-/ h l 4 3 c^tf 1 
h 1 8 1 \<im)^>^^^^ti}^-V^^o 

^^±.(Dm^\^^f\^\t. ^m^^y hi 4 2^m^i^f^m^. ^y h^y^y h 1 

(D^y h'!=i:^y h 1 8 l(Dm'L-iiLmt(Dmm.^fh1^L^. ^^^SI^MlEt-'S ("f- 

S^^^W-rSi^l-iS^^^y h 1 4 2 ^m^l^t^m^X^'h^y hT=i:r^yhl81(D 

^m^^^m=^=-iy h 1 4 2 hP^?^' M 8 1 i^>^'LxmMi^Mmx^ 
( 5 - 4 ) {^(DmMfDmM 

f:i:i^±m(Dm 4 Rxim 5 (7)mm(Dmmj^:ir^\^^x ^mm^m2 7(Dx^Km 

^^^ti4^:f0inm(D^y hn:?}?5/M4l. 181 (ZLjiffi-TS J; 5 lc:Lfc## 
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^^i^^m^=^>y M 4 2 ^mj^-r^^m^i^^i 4 2 At l-c?*. ift#>cos 

&tmm(Dmm:d^hf£^^f^mm^-w-^mi^x:^£^^m^i^%i 4 2A^mm 
vtzm-^i^'^\^^xm^r:ii)^^ . ^mmi^^fii^^^h-f, hti^^ h 1 4 kd^ 

^£^^m^^t^^m^-r^unt\^xn. ^mum^h^mun {^^.mm. 
. mm. ^^mmts:ti ^)ji<mmi.x-hS:^\ 
^hi^±m<Dm4Rxim5(Dmm(Dmmi^^\'^xu. m^^^^tvxcD^^y h 

ci5j^^5/ h 1 4 1 , 1 8 1 (7)P^^gP^— $^ h 1 4 3 F^<7)=i >- h n — ^ 1 6 0 , 18 

2 /l^^y b 1 4 1 , 18 1 i^^m^^y h 1 4 2 ^5^^ ^ tbfd ^ # 

. mM^m^=-y b 1 4 2 STe3t^.Tv^s^^i^^tff#BD 3 0 {^£^^v^■r 

wtD 3 o iz.m^^^x^<y^—^i^:^mn'D 3 1 (DfHm^mt^'it^ j; 5 (-lt^j 
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1.x CO^ -/bt2 7}^~5/hl41, 181(75=i^hn— ^160, 182 If fg^ 

6 5^;/^LTgc^tfclLfc:^^^^tffSD3 1 (7)^(^S'^'V>T^ 5/ h ^ 
M4 1. 1 8 1 CDfrlft^^^Lfcif^. ^^^^}^>t^&bTj^^^/cCTi^^ri.a.- 
^14 4 AA J ~ 1 4 6 A^ ^IgibL. jei>g{c:f£;; CT^ t°— :^ 16 9 

5/ h n .1^^ 5/ h 1 4 1 , 18 1 i^m^^ti^ti t # . 5/ M 4 2 S-tJ^--^ 5^ h 

M 4 1 . 18 1 m^m^^Rxj^mmm^mm-r^^mit \^x(D^^mm--c 

ly^ y :x.—:^% 1 5 oRv^i^wm^ ^ y :x.—::^Ui 48t^|gl30(Dj:5 

r(Dm^{;i*5v^T. ±m(Dmm(Dmmx}-i. ^m=^=^^y m 4 2i^{ci'it^fBti 

^17 3 ^^ttT*3%. ^^'It^Rieit^Pl 7 3 h 1 4 2{^#J<9 

5/ h 1 4 2 }«lt*f&teit$P 17 3 ^^tt a ^^^^<.-<5/fPi4^^5/hl41. 18 

a^?^fflV^T@W'lf^R^HB1tLfcl^9 . m^V^ K (LED: Light 
Em itting Diode) (Dm^t^^^ — ^^^m^^Wtir J: 5 (-LT^ 

^ ?J(-_L^EC)^4&■0«^5(7)||^iC)?f^S^-*5V^T}i. --^2^ b n /j^^-/ h 1 4 1 , 
181(7)=i:/hn — ^160, 18 2ic:*5V^T. 'If ^R^Sl^P 1 6 2^^^ 
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n;f}<-/hl41, 1 8 l(D=i>' hn— ^ 18 2^, ^^^^5/ h i 4 2:^>h-^x. 

H^tB^^^ LTODM^-fe^-iM 6 3, 6 4. ccD:^p< ^ 1 

6 e^t^SgiHrViM 6 7;6^^>#^tL'5^1^tl:Jft-^S 3 O , S3 1, S3 3, S 

3 4(7)fti^-|g;P:{^S-^^V^T. ^J»f-rS J: 5 {;lLfclm^i^ov^Ta!-<;^c;a^ :^mm 
f*rtt}Z:PS^-r^ ^ti. — ^16 0, 1 8 2^S^1t^^r^-/ h (T5Tit)§|3 

) 1 4 3 — 1 4 6 (Dmm^M-r^^m^^ 5/ h i 4 2 (D^#»s:^i±j-r s r t 

^mm:=^=-^yh ("BJlljgp) 1 4 3~ 1 4 6(7)Sbf^{c:^-r?):J1^3g^^ 

5^ h 1 4 2 <Z)i^#S^. ±7^l.fz.^M±^^-^ 163, 164, 166, 167^ 

^\-£^T^^->3 ^ 17 0 A A, ~ 1 7 2 A^ -^iJ' j/^-feVf- 16 8 ?fe if O 
a>^rC0^r^^1^^^ffl^^r, #tSi5g^::i 5/ h (nTtb^) 1 4 3 ~ 1 4 6 (Z)llj{1S(>IO 

*fc_L3ili(?)^4^t/^5(D|^JfeC0?l^S{-*3V>T}*, y>°:7;r— v^;^tf#D 3 1 

i^m-^<mmm$^Rxj^£mmi^(7)mmm^. h^^ts^y h i 4 i . isi 

m^fhtzWMM'b^tLm^m'D 3 3 {^£-5v>-C, MliJ^^t LTO^:/ hn~^ 1 

6 0, 1 8 2 ;a5|j^^'r2> J: 9 ^-bfcl:^^}c:ov^T3z6-<fc;^^ ^mmi^^th\^mh 
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7!)^. :^mmi^::.ti\^mh-r. mm^^t \^x(D^i^yxi—^ 1 e 0. 1 s 

-<>;/fa7j<5/M4l, 181 ifi^^mi^^^y h 1 4 2 (cii^^^tLfc i ^ (3:. 

(oTKlgP) 1 4 3~1 4 6^IIElb$^Tl5f^{;i^i-SS^^ig^:=^5/ 

(cj^;:CT^^b$-ii:5 ^;65T'#tL(^. ^ oDftiLi- ha^K^. bl 4 i, 

18 1 cD^#:^t)«#^:=^iy V<DW^^'^^. ^ ^=l:^ — '^ 14 4 AA^ ~ 1 

Hy-K 5/ h 1 4 1 , 18 1 (D^=^=^y Vt^^'^=^^v h 1 4 2 (;icfc oTT#$tb/i 
iK^^-a^x W^^^h VX(D=t^^ hn — ^160, 182 h 1 

4 2%^*bfc^}c:. -^5/hn/i^~5/M4i, 18 1 ^mmmmRxfmmw}i^^ 

m^'^^^ii^h, #Ti^^^^ — ^ 14 4 AA J ~ 1 4 6 A^ CO oTlfefSffl ^^^t? 

-r5^7">'V3 ^ 1 7 0 AA^ ~ 1 7 2A^ (D-^m^mi^^l^^-^^^Xti 
^L. — 144AAi —146 A^ ^ ^ orKj*£fflrt T^^^^ 

§ hi^\t^m'^^=-iy hi 4 4 A~l 4 4 D(^«tt^ — 7« Mt#^. CCD 

;^7 7< ^ 1 6 6 co:7;^- — ;^;;^4#t4&tJ«I^Sf:ft. -^-f ^ n;}^^' i 6 5 co RTflim^MlF 

1 6 8(Z)||fel:1tt4/^^^flJK'f LT. ^s^hi:2Ji<5^bl41, 18 
1 ^^^^>':^^< ii)f^$-frfc«9 . ^5/hn;iJf5/hl41, 181 (D^=L=^^y 
^^^^o, h 1 4 2 }^ j;oT^#$tLJ'^V^J; 5{^«if^$-ti:5 J: 5{-L-C^^v>o 

$ b(C:_b^CD^4:SL•a«||5(D||^t(7)?f^li{^*3V^Tf^. M 4 2 7i^-< 

-/^^;^f»^^141, ISl (ci^^ $ thf' i:^^^^;/hnAt^^;/hi41, 181 

— 1 4 4 AA, ~14 6A^ (bT»)^) ;Sr»jf^$-*5S'J^^a ^ L 



68 



wo 01/32366 



PCT/JPOO/07592 



mW-^^=^^y hi 4 3F^{c:i9:ite>tLfci=i^ hn — ^ 16 0, 18 2 ^Irjiffl L 

tcm^i^^^^xi&^f'T!)^. y^mmn^fhiz.mh'f^ -<>y hr:^:^^ h i 4 i ^ is 
(6) m6(Dmm(Dmm 

(6-1) :^mM(Dmmi^^^^^^y hiyy^y'J>><Dmf^ 
m4 0 (-*DV^T. 1 9 ou^i$it l^x^mMcDmWA^^^^yi^y y-^^^j^^ 
:^L. h;*:^*: 1 9 1 ^W^xiHt^^y ^ WzM^-t^^^^^-y V 

19 2 ^;^»>?J«^$tbTV^So 

xiif.<y yi^^ \ 9 1 {c:*3V^l:^^. m^%=^=-^y h 1 9 3 

liipgp^::^^;/ b 1 9 4 A~ 19 4 T>i)^W^^n^ h ^\Z., mW%=>-=-y b 1 9 3 (7) 

m^U\z.mU=^=^y b 1 9 5;d5Jg*S$tt5^ J: "9 tiJi5c^tLTV^So 

^cD^-a-P^glS^^iy M 9 3 (ClfS, 1114 1 (^^-r J: ^ CO n Tjf 5/ h ;2|s:#: 

19 1 (7)»}f^^M#i~5=i>' hn — ^ 2 0 0 i:, ilOn^^o/ h;$:|^i 9 1 (DWiti 

W^h LT<D^^>;/^y 2 0 1^, ^-^^/^^ y 2 0 2^wa^-b-:/f- 2 0 3 
J ^ L-c^tg-rsccD;^7« ^ 2 0 5, r:ppj t UT^tfe-rs-^-r t3jj^:/2 0 

6, >;/^-ir^1h2 0 7 j^D^gg^ir ^1^- 2 0 8 ^;d^^/.CS^§p-1r >^iMfP 2 O 9 
rpj i: LT^Hg-rsv!^t°-;* 2 1 0 ^/^if^s^ti.^n^^{5:m(-@S^$tL 

$ h\Z.^MU=^=- M 9 4 A~ 19 4 D(^)Mtfi^5^'^, ^fl^gprt-no, 1 9 
4 A~ 19 4 DRU«P^*:gp^- 5/ h 1 9 3 C0#^^^fP:9•^ MTJ«}-SSgP^^ 5/ h 1 

9 ^-BiMmW-%'^^=-y M 9 3cojg*^§|3^/^ ^'Ci^. ^tt^^ti.^^j^?-r 5 i 

^9-(Z)T^^^^ — 2 11^ -211^ ^5gfi|^$tbTV^5o 

^LTgggP^ci^^/ h 1 9 5<Z)CCD;?7^ ^ 2 0 5}*, jSia<^^^^tS^ # 
^tvfcpl^ft-^S 4 0 A^=i:/ hn— ^ 2 0 0 (^3||Wi~So * fcN'-T n /J^ 2 
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0 6 :=^—^f)^ibmmVf£\^-^-t^l^h^=^'^^^i$^^lffl.X'^mt bT^;tb^^'5 

5/^-fe^i^2 0 7}i, 1114 0 i::*3V^T^ J; 5 h i 

9 5co±^a5{-^ttbtbT*3<9. if;i^?3(7) rjfe-esj ^ rp[i<j i:v>o/ci^a 

S 4 1 B ^ \^X=tl^ h a — ^ 2 0 0 l-DltHi-So 

n h a — ^ 2 0 0 :^la5-fe>'f-pP2 O 9(DCCD;^p« ^ 2 0 5, ■x'^ P 
;}>^-2 0 6. ^5/^-fe->'f-2 0 7jg^t>*Sgil-fe>-y- 2 O 8/5^^>^tl.^tl.#^*&^nS 

mmm^s 4 o a. ^^m^s 4 o b, iE;^ji^tfci{t-^s 4 o c^t/m^sij^m-^ 

S4 0D (aT> :mh^i^tibx^^-^>-^m^s 4 0 ti^^) ts rt^-fe^' 

■t)-gP2 0 4(Dy<)yy^V±^^-i-2 0 2^WU^•ti/1^2 0 3 b^tb^'H^X. 

^^<iyTvmAm\Mm^s 4 1 ARm^mmmm^s 4 IB i&.r. m^^* 

^LT^i^- ha — ^ 2 0 Of*, Cc^^JfK^*^^^. if^i6p< * U 2 0 0 A(z:*&^ $ 

^/^r^^^^ — ^ 2 11^ ~2 1 1 ^ ^lEIIj^-frS r <t ct I9I|§P^^S/ b 

1 9 b^^-f&^i^Mh^tc'O . ^m^^=-^y h211j ~211„ ^l^lbL 

xmn^^^tf:t^(Drrm^nt>'\t^o 
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2 2 0 A. ssgp^ffii^^gisM 2 2 o B . mi¥±u^mmi 221 A^OT#: 
T^^s w 2 2 1 B t . m^mm 22 2 4 mcowgp^^i'ffi'j^s^isw 225 

A~2 2 5D. mUP^i9!mmm2 2 6 A~2 2 6 D^U«WlfP^«6lH5^SlfP# 2 
2 7 A~2 2 7 D ;5>b^ll^$tLTV^5o 

^(Dm^8g^Bfiffi^^a^#2 2 0SD«ggg|5#ffiMgp$t 2 2 1 fi. h7|s: 
flsi 9 1 (om^^^-y M 9 5 }c:Bti^:;^f^a^^b^fe-a't5^S J: 5 {;iLT0f^t^li 

. mi^U±n^mUU 2 2 2 jg:t>l^^*i^TlfPMS^*t 2 2 3 n .1? 
h:^i$^l 9 1 (DmW-'^^=-^y b 1 9 3 K±-r:ljr^^^h^)^^t:>'\t^ JP. 5{-LT 

m^^m.'^U2 2 2 a?}^^:y h^i^ 19 1 (DPf^gP^-^/ h 1 9 3 
(Z)JiigPtC|Ki^'^*5-t^:^ J; 5 {-bTig*-e#. ^ ibi^^mM^mmmUU 2 2 5 A 
~ 2 2 5 D, fl^^l^<MM^^t4- 2 2 6 A~ 2 2 6 D RXJPmnt^mU^UUU 2 2 
7 A~ 2 2 7 Dfi, a 19 1 (D^M^^=^ 5^ h 1 9 4 A~ 1 9 4 D(;i 

2 2 1 <D0f^'f4K}-f*> Xii!^^y Yi^^X 9 1 CDCCD;?7 7« ^ 2 0 5, ggil-fe-^f- 
2 0 TBOJ-^^ ^ n 7l^:/2 0 6 (D^gd^{ig(c:^tT.^^;^L^j^;: ^^^rTEff^c^;'^ t $ 
O:A:2 2 0A, 2 2 0 B, 221A^ , 22IA2 -b^W\'^ hf\^X^^ . ^^\Z. 
J; «9 n 5/ Vi^W- 19 1 ;iSggg|Sgfg;^^g(5t^ 2 2 0 'BiXmU^MWLm.UPi 2 0 1 

(-BH^tT/S :i < . /O^;^^^:;^ 2 2 o A. 220B, 221A, , 221A2 
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f^^^(Dmm(DW'm(Dm^. mumm^mmi2. 2 o{c:*5tt'5j^ggt•fe>'1^2 0 

y iq^^) 2 2 8;05M^HT:J3«9. J: «9 ggjijf-fe V1^ 2 0 8 (DS'JSggP 

^^^^'5fl|j5fe(-^in;^Trot3;!j^^5/ ht/>^7^A 19 0 (D^-^, o, h l 9 2 

"^IS^f^ffifeS^fPW 2 2 0 {Clji, E E P ROM (Electric 
Erasable Progra mm able ROM) ^T/^ 5 ^ffl^^'ftcD ^ 
^ y 2 3 0^5g^l^$;jT,XV>^o ^ LXr (Dy ^ y 2 3 O {dfi, El 4 2 (CTj^-f J; 5 

=^5/ M 9 2(^)^**i-^(7>n7}^'5/ 9 1 (Dm^mirM^^—i^m^mm t 
. m^-r^mm^mmmm^ 2 ocD^i^^2 3 1 (^-g-^tL^^^Ji^^fps^^t-^^^ 

2(c:>^bT^i6^^$tbfci*t&}c:f£;Dfc^^(DMiE'lt^T/^StimflR^. 

f 1 9 2(D^^y t"— 2 2 8 (D^^!^m^Jt-cxm'^<^wiEmm^n ^ 

46<7)MlE'lt#T'/^5dr^y f^-lt^t; ^(7)^^^^>^ M 9 2^g^*Lfc^^ 
* CO n Jj^' hv'j:^Xi>. 1 9 0-ef*, h 1 9 2 (^gggP^ffi^SSP 

M2 2 0(Di^#jOf;f^{ig(c:«coi5i-gp^|^i^T-^Wi-5S^§P i&LT. :ith^ 

mwkm^ti^^) 2 3 2;is^itfettT*5«9 . mmkm^um^2 2o^u^^y h 
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i)^^nh9vmmmu^2 3 iisLxi^y^^^y h\9!mmu2 3 2^m^^x^\^xmmkm 

«^W2 21(7)^^y23 0;ei^^^ig'|f#>^|jn^ffiL#S J: p {CJfe$HTV>5 
}**-rt3 7j<:y VmmW.^2 3 2 ^^/^ Lr^i^^=^ 5/ hl92(D;^^y23 0 (ClT 

\z.\t^ ^mmyf-^x^f^^^mm^m-i^^x^ mm^M^^m^^^y v i 9 2 (Dm 
(Drnw.^^. ^(D^m^^y hi 9 2 ;5s^cDn;}f >^ h^i^i 9 1 (Dmi^Mit^-r ^ 

^-ry \i'-mm&xjpi^mmmmmi^m-^^^xMJt>ir^y<^ ^ -^m^m^ir 

5 o 

$ b{c:n7j^"5' h;2|s;f:$: 1 9 iiT^^^fn — ^220tt, cof^Jtizli*?) i 9 

-f-^o :i(DJ:^iZ.'LX^(Dr2:^^y h'^:^y^J>> 19 0 (^*5V>-Cfi. u:^^y 1 
9 IKmm^tit^i^m^^y M 9 2(Dflim{-JC£;^CT. n^jf^^ 9 1 

(6-2) =1 ^ h — ^ 2 2 0 oo^S 

^{c:;n(7)c2 7^5/ l 9 O 4? 9 l fH(D=i>' hn — 

^ 2 2 0 <Z) B^f*:6tJ?'^^a{-oV^Tm^i-5o 

hn — ^ 2 2 0(i. p«^U 2 O O A(3:^&^$tbfc^J^:7"ar^i^^^:t^eoT 

_Liz!i(7) J: 5 ^J:^m^M^mffir:5o ^ bT;0^75^5 =i ^ h n — ^ 2 2 0 cD^JjO-Sf^W 

mmm^ 240 ^mt^m^ 240 (Dmm^m\^&-^^^xmtmRxj^^m(Di(^m 
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) :^^^nm^m^2 4 3 ti^^iir^:itt^x'^ 

^tlh-likm^m^ 2 4 0, ^t* • 7|s:tg^7=V^*|5 241, frW)^^^ 2 4 

2 2 4 3 {^:ov^TI¥5MB(c:i^£P^-r 6„ 

( 6 - 2 - 1 ) ^^tSSSst^ 2 4 0 (7)tf ^ 

^mmmu2 4 on. o 9 (ei4i) f)^h-^^hth^i^u-^:y 

•^m^-s 4 o t. M-^iy^^2 o 4 (1114 1) ^^h^^ht\.^P^^-t:ytm^- 

s 4 1 tiz.m-5\,^xw^(7)mm^%nmi^. mm^^^mmmmmms 5 0 ^ lt 
i^t* • ^m^eT^/i^n 2 4 1 Rxjff^^'^^ 2 4 2 {3:ii^-r §0 

iikm%^-M^2 4 ^§p-fe^1^^2 0 9(DCCD;^7^ ^ 2 0 5 (0 

4 1) ;0^^4-X.?>tL5ili^{t-^S 4 O A^^B#^mb> ^^M^^t-^S 4 0 A(31 

^241 ^wiij^^gp 2 4 2 };ia^-rso 
^rc:i(Dt^'JikWMM^2 4 on. i^^-fe^-f-gp 2 0 9 cojig^-fe 2 0 8 

m^^^^m^m • ;$:|g^7=vv§p 241 :s.wi!ji*:^sp 242 i^im^-r^, 

^tii^MM^^2 4 on. -^-^ ^ UTi^ly 2 0 6 (1114 1) ^^h^X.hfh?)^^ 

ft-^s 4 0 B^^B#i£mb. ^f^^^it-^s 4 0 B^^£'^^v^T T^itj. r^^-frj 

• *tg^-7=VVgP 2 4 1 ^Wlfc^^lHS 2 4 2 {dii^-T'So 
$ b{31^^t^^.||6lH?2 4 0 5/^-fe>'i^2 0 7 (1114 1) b-^XL ^>tT.SiE 
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• Tictg^T^vvgp 2 4 1 Rxinwi^-^n 242 Km^-r?>o 

^ h {^mmMMU 2 4 0 fi, F^^ir ly-^U 2 0 4 (^Mi? ^f" 2 0 3 (HI 4 1 
) d^^>^X.f>tLSMS^ffim-^S 4 1 B^^B#^mb. Sf^j&^^tWIt-^S 4 1 

i!^^iS^L. ^BiStm^^if • ;2|ctg^7=Vi'^fP 2 4 1 SD^frtd^^gp 2 4 2 

5 o 

( 6 - 2 - 2 ) . ;^tg^7=Vl-^ 2 4 1 

^'If •;*:tg^7=vi'gp2 4 iji. r#tj?j, r^L^j. r^#j> r^S'WJj^ rj^^j 

y<'7 ?^—^m^. ^ti^^n^m%nm^2 a 5 o ^ lt^x. 

ib*^^2 4 2^>^#^b^x2)^^$^xfcm;^tTi!j^*-rfTi!i^^'W#s sit 

E Ct + l] =E Ct] XAE Ct] (6) 

^Wi\^^xi!K(Dmm\^^\^'!b^<D>mm(D/^y :^—^m-'^ ct + i] ^^m-rso 
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mx'A^ 

I Ck+n =1 Ck] +k, XAI Ck] (7) 
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lCk]=100-BL (8) 

^^mi (Dy<y ?t—^mi ck + i] ^mmL. :L(Dmw^^^n^(D^ 

( 6 - 2 - 3 ) nm^'^^ 2 4 2 (Dm^ 

nwj^^^2 4 2(*. i(kmmm^2 4 o:^^ib-^^hn?)^mmmmm5 o 

2 0 0 Aiz.^m^titzffm'ev'/^ t . mm^m tt^ ti^&-^\^^x^A(Dn-m^ 

?*:^L. ^^Si^m^^Tlb^^'lt^S 5 1^ VXmm • ;*:ig*7=Vl'^2 4 1 
m}^0.^2 4 3 {;ittj;0-r6o 

r(7)m-^^ nw}^'^^2 4 '^(DnWi^^-^-r^^iiit 1.x. iii4 4{-7j^ 

-Tct 5 1 o(Z)y — K NODEo " -/}^hm\^XUi^(o t^(Dy — NO 

DEo ~NODE„ " (;iS#i~<5^='^#y — KNODEq ~NODE^ 

^^Si^i-sT-i^ ARCo ~ARc„ " \^Mi.x^ti^^timM^tLr^m^ 
mmPo ~p„ " \^&^^^xmm^i^^'^'r^m^:^—h-^h:ytm-£n?> 

J: '9^fls6^(^}*. 2 0 0 A}C{*. fT®J^7=/^^ LT. FNODE 

^ ~node„ " :^t(Dm4 5i,^7f:-rxo^^^mm^m2 4 4^mm^nx 



77 



wo 01/32366 



PCT/JPOO/07592 



o 

r 2 4 4 -efi. ^ct)/— knode^, " ~node„ " 

^i^t^xm 4 5 (Dii^mm^^ 2 4 4x^m^nf'y — NODE xi-i^ r 
^^—/^^^tui^ti (BALL)j t\^^^%nm.'^m:^^^-^x.hnr^m^i^. ^mmm 

1^^t^l^^K.htl^^(D^—/l-(D (SIZE)J H)^ ^OTb^hl 0 0(D 

(o, iooo)j xh^^t^. mwn^^^m (obstacle)j t 

X(D rgg^ (distance)j ro;6ibiooo c^iQH ( 0 , 1 0 0 0 )J 

^ ^^asg BX{ift!lC0/— KNODE„ ~N0DE^ " \Z.m^-^^f^^ 

*fc;:icDy— KNODE " xvx^ mw^W:(DAtiif)^fi:\^m^\^^\'^x-^ 

^^^O^-^^p^— 5 ^ rg:u?(jOY)j, (S U P R I S E)J X 

f± r^.b^ (SUDNESS)J (D\^~rM^<D^m<Dy<'7 \5 0f)^h 

loocDi^m (5 0, ioo)j -efcs ^ i^icifig axttfMKz^y — KNODE 
„ ~NODE„ \z.m^-r^^br^x^^. 

#3fey — Kj — knodEo ~node„ " i)^hm^x^^\^^ 

< o^^cDy — KNODEo ~NODE„ i)mu^f\^^tm^. ^Ati4^>' 

fc^-^id^^ttS^cDy — KNODE^ ~NODE^ " --^cDm^W.^^)^ ^^(^ 
y —V^(Dm^^^\ — KNODEq " ~NODE„ " (D 
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ti^oTr (D^iJ(Z)/ — KNODE -Vn. m^\^ ^yi^—/i^^^m (BAL 

L)J L. /l-CO r;k;# $ (S I Z E)j ^5 f 0 ^> b 1 0 0 0 (D^IS (O, 

iooo)j x-h?) t^^^mmi^^7^^-^K.htif:im^ia^. rao c%]j (omm 

-e ry — KNODE^,^ (node 1 20)j {C»#T'#. ^<Z)^ t TACT 

ION ijconW}:^nW}ff^^^iiit)^n?>^tt^^^o 

ODEo " -NODE^ ;a5v^<oti|^^S6 J: 5{-LT?l^fife$^^TV^5o 
< U-Cfrlb^^lfP 2 4 2 fi, H^mmm^ 240 e^^^li^lgfelf ^ S 5 O 

2 0 0 A(;i|&|rt^HTV^'5fTll]^T'VKD 9 ■fe(7)>fti^?i~'5y — KNODE 

0 ~NODE„ (D^mm^m2 4 4^mmvx'^(Dnm'^miP (mtinm 
s 5 1 1 \^xmm • ^iB^^v^^ai 2 4 2 Rxj^nm^^n 243 (iituyj-r 

( 6 - 2 - 4 ) nm^!^^ 2 4 3 (7)tS^ 

tT®!j^^!fe^2 4 3 V2^;^y h^i^i 9 1 iz.^mnm^mm.^^^WJ^^r ^ 

^3.^—^5^2 11, ~2 11„ ^^^coa^igWi-rS^^SrM^Lfc^tTlb^'ico 

--^(D^T^ ^Itlb^i^f^^^ K^^T-^/k^p^^) ^y^!; 200Af*3 

^LTff«)^^gP2 4 2;^»i^>4-;t^>tb§fT»);^^1t^S 5 1 (^IS-^V^T. j^i^M 
(2:^&CT>t/ic;:i~5^ — iXa i^^r-l'/^^;'*^ y 2 0 0 A^^fj^^ffiL^ — 
V3 i/:7r ^/l'{-S<5V^TT^^^^ — ^ 211, ~2li^ KmWjiW^s 5 

2 , ~s 5 2^ ^mmvf'^. Mft^-r^^^iy v^r^^^^n^i.. u-c 
nhthtc'^pin-^s 4 2^:^11°—:^ 2 1 0 (1114 1) iz.mti-r^o 

^(Dl^^s l|g«j^t-^S 5 2 , ~S5 2^ {^:S<5v^■rl^i^^?fcr^5'^3-3l — ^5? 2 
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11, ~2 1 1 „ ^sigfdL. ^^ft-^s 4 2{;ia<5<^F;5Sy?.t°— 2 1 Ot^ 

r O J; 9 d \^X:i<Dni!^y h -y:^y-J>. 19 0 (;i*3V^Tf*^ =i;/hn — 920 0 

(6-3) n^^-y \\^^\-i^W)ntBt'&^M 

J]^^' 1 9 Qi(Dvii^-y h;$:^l 9 1 f>l*3it'5=3 V hn — -7 

2 0 o<D^^^^^SI}c:ov^Tt^fc0^i-5o 
roa/j^^ij/ bv/>ci7"A 1 9 0 -ef*. ±^0 J: 5 {-mM^Afi> ^-ft^^^-/ h;*: 

flsi 9 lOrii/hn— 920 Qi^^^^=^='y hi 9 2(7)p<^y 2 30{c:T^i?;^ 

^|^_h. ^(Dnif.y V%':^'tJ>^ 19 0 t^^^-g-. ^^jxcri^/ M 9 2<D^Uwm 
M^gPM2 2 1 2 3 0 {^fi. ±i(eUfcti^'lt^i LT. tTlil^9=V^^^^ 

^-r5#4^S3g#^ 2 4 4 (04 5) 5 ■^(7)^^c?i~^^^^jS^*2 4 4 F^CO^ 

J^;;-r§M»^Po " ~P, " (124 4) (^'^SfiS^s tTi!j^7=VKc:*3ltS>ft 

— KNODEo ~NODE^ (7)t>t^iM^* 2 4 4 g^^^S^^^^tl. 

X^X^if^y Yi^W- \ 2 \ (D^ly h n — 9 2 0 0 i^^g^r^ -/hi 9 2 (Z)p< 

i-S;btSS^«2 4 4(^(7)>!tf&i-S^^#^Po ^'^MLfct). ^ 

^St-'Sy — KNODEo ~NODE„ " (D^^^M^^ 2 4 4 trl^fd/^t^Sj^ 
#*2 4 4(31^L#X.5. 

^fc^a^^r^vy y 2 3 0 (dfi, dr-Y y t°-tffg.^ LT. i^g^-fe^1^2 

0 8 (1114 1) (D^tim^^-^y-^^y Y^'JE-^^fz^(D-^y^V v\%-h^y^^^f\. 
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irfj:iz>-h. ^-r/f— 2 2 8 (04 0) ^:^LTSgil-fe;/f-2 o 8(c:J:«9h&;^ 
4 9 (ci^-r J; 5 (ci. =35^-¥y 2 2 8(Z)fe(;i^£;CTa'J^^II;d5^CSo ^<^^m4 

mt Lfcm^<7)^^y t°- 2 2 8 (7)^{g^:^^c>^-r5!^gil^->'1^ 2 o 8(Z)tti;^ffl: 

£E^*-ro :ifc|2l4 7&tJ«|ll4 9 i:i*D(/^T. 2 0 8 (DtB;^j®i± 

0 iz.^ mM^m^^^y h 1 9 2 (c:j3tt5^-^y 2 0 scom^n^^izjtcti 

^bTt3)^?5/ h;$:fls:i 9 1 C9=i:^ hn — ^ 2 0 0 fi, ^^^cr:: 5/ hi 9 2<7)^ 

2 0 0 A^^hm^mL^r:z^mmmi^^^n^^^:d^?>^^ / ^°-m^mmi^& 

-^^^T. SgiiiiJ^ff -^S 4 0 D};lS-^^tH^^;^(7)^|^^$:^-C(^!^g^^^^S8f^llgP2 4 

$ bi92<7)^^y23o ^mi^mmnt l-c. 

2/ hi 9 2 ^ n 4f -/ hTlc^^ 19 2 (CligJK Lfc ^ # CO n # h 19 0^ 

^ L-X^yi^^y h^i^ 1 9 2 CO =! >- h u --^ 2 0 0 2^ h 1 9 2 60 

'lf#^^:S^v^T. yt^V 2 0 o A{^^&i^§^^TV^5BI3 1 {z:ov^T±iB Li^c^fr 
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rcoJ: 5 (c:L-cr<Z)t3 7}?5/ h->:^y^J>> 19 0 {c:*3V>Tf*. 5/ h i 9 2 

^^^'^ML. ^Hf-J; "9 n^'^;/ hT^f^l 9 1 {<immi.t'^m^=^y h 1 9 

(6-4) ^mm(Dmm(DW}i^Rxf^^ 

<^®M^A0#}-ri h n — ^ 2 0 0 ^S^ig^r^ -/fl92(Dp<^y230 ^^^3^ 
ii;L_bcD«J^(^ J;tbtt\ ^m^=^^y hi 9 2iZ.'^m^m^='^y hi 9 2 (DMWA^ 

^£:Cfci$1>i^'[t^^5^i^$tbfc7«^y 2 3 0 <grffiiS-r'5 n 9 

1 V hn-^ 2 o o^5^^!iSAH#(-;0^^^S^^1f#<^iB^I±}b. ^^^^1* 



^^^^ ht$:^vi:^^y h v-^?; 7^ A {clig^i" 5 ^ i: # 5 „ 
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6. ±mmmm^<^—>'n. m^nm<Dmi(Dmi^^<'$'—'^x-^^. 

12. pjf^mi^^mm.-r^r2yj^y hmwit. 
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±iBn.if5/ ±m?^'ev ^>h±mr^—^^m^mir 
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-hfEn4^^-/ h^ett. ±m?^^v :d^h±mT^-^^m^m-rv'-i^mm^^ 

1 9 . JifEf^J^#^«. 

2 0. ^m^^mi^. m^'^m^^mmir?>i:o\^'Lxm'^<Dmip^mm'r^xn 
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2 1 . ±mmm^^\ts 
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parameter 


unit 


initial range 


body center x 


mm. 


85-95 


body center z 


mm. 


-5-5 


body pitch 


degrees 


-5-5 


all 1 egs y 


mm. 


5-25 


front legs z 


mm. 


24-40 


rear legs z 


mm. 


15-29 


step length 


n. a. 


80-220 


swing height 


mm. 


15-29 


swing time 


ms. 


200-400 


swing mult. 


n. a. 


1.5-2.5 


switch time 


ms. 


500-900 


ampi body x 


mm. 


-2-2 


ampi body y 


mm. 


0-20 


ampI body z 


mm. 


-2-2 


amp 1 yaw 


degrees 


-2-2 


ampI pitch 


degrees 


-3-3 


ampi rol 1 


degrees 


-3-3 


min. gain 


n. a. 


25-175 


shift 


degrees 


60-120 


length 


degrees 


90-150 


L-R 


n. a. 


0. 25-0, 5 


F-H 


n. a. 


0. 5-0. 75 
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S.m (cm) 
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2. 13 


2.07 


2.05 


2. 02 


2.06 
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2. 4 


2.4 


2. 39 


2. 39 


2.4 


10 


1. 84 


1.835 


1.852 


1.834 


1. 849 


20 


0. 988 


0. 994 


1 


0. 994 


0. 997 


30 


0. 695 


0. 675 


0. 675 


0. 688 


0. 678 


40 


0. 525 


0. 532 


0. 538 


0.545 


0. 521 


50 


0. 433 


0. 443 


0. 446 


0. 467 


0. 429 


60 


0. 368 


0. 377 


0. 38 


0. 431 


0. 37 


70 


0. 328 


0. 339 


0. 322 


0.402 


0. 324 


80 


0. 3 


0. 3 


0. 268 


0. 38 


0. 295 


90 


0. 27 


0. 274 


0. 22 


0.379 


0.27 
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